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D.1.0 GEOCHEMICAL ANALYSIS

D.1.1 INTRODUCTION T e 4 FZ 8?
The geochemical analysis was performed for source term and initial concentration development for the
vadose zone and groundwater models. Analytical data for the Operable Unit 1 waste areas were
compiled and screened to identify those potential constituents of concern based on the requirements of
the Operable Unit 1 Baseline Risk Assessment (Appendix E). The Operable Unit 1 waste areas consist
of Waste Pits 1 through 6, the Burn Pit, and the Clearwell. Potential constituents of concern for
Operable Unit 1 (as defined in Appendix E) are listed in Table D.1-1.

This section

* Provides a summary of the site-specific data of interest to the geochemical
analysis.

» Presents a conceptual model illustrating the formation of leachate and its
migration into the groundwater.

e Outlines the geochemical assessment and modeling conducted to estimate
contaminant concentrations in Leachates A and B for inorganics and
radionuclides and in the organic leachate.

» Describes the EQ3/6 geochemical code used to perform mineral solubility
calculations on Leachates A and B.

¢ Presents model results and other calculations.

* Summarizes the model uncertainty including the limitations and
assumptions required for estimating leachate contaminant concentrations.

D.1.2 SITE-SPECIFIC DATA
Validated data used for deriving leachate concentrations from the waste areas were available from

several sources:

» Characterization Investigation Study (CIS) Pit Material - Chemical and
Radiological

e CIS Surface Water - Chemical

o Remedial Investigation/Feasibility Study (RI/FS) Pit Leachate - Chemical and
Radiological

o RI/FS Pit Material - Chemical and Radiological

» Toxicity Characteristic Leaching Procedure (TCLP) - Chemical and Radiological

s
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These data sets are contained in Appendices A and C. Analytical data for the leachate data sets are
most complete for the RI/FS data although pH, actinium, polonium, and protactinium are missing.
TCLP extract was analyzed for 23 metals and the radionuclides cesium-237, radium-226, radium-228,
thorium-228, thorium-230, strontium-90, thorium-232, uranium-234, uranium-235/236, and uranium-
238. There are no general chemistry data for the TCLP data set. Limitations associated with the
missing data are outlined when model results are discussed (Appendix E.2). Leachate data sets can be

found in Section 4.0.

Tabulated results of waste area constituents based on direct sampling of the waste area sludges and
their corresponding contaminant inventory are presented in Tables D.1-2 through D.1-9. To derive the
contaminant inventory for each potential constituent of concern for each waste area, the maximum
upper confidence limit concentration from the CIS or RI/FS Pit Material data sets for each potential
constituent of concern was multiplied by the waste volume and dry density for that waste area (See
Section D.3.0 for waste volume and dry density information).

D.1.3 DEVELOPMENT OF THE CONCEPTUAL MODEL

In the geochemical assessment of leachate formation, the events leading to the failure of the waste pits
and exposure of the waste to precipitation are not considered. It is assumed that such failure does
occur, and the waste is available for chemical reactions with falling precipitation followed by
migration of leachate into underlying glacial deposits where further reactions take place. The
conceptual scenario used to model the release of contaminants from Operable Unit 1 waste pits is
illustrated in Figure D.1-1. For inorganics and radionuclides, rainwater infiltrates the waste pits and
reacts with inorganic waste solids to form a waste leachate, referred to as Leachate A. Subsequently,
Leachate A migrates into the underlying glacial overburden, if present, and reacts with the naturally
occurring minerals to form a modified leachate, referred to as Leachate B. Leachate B is used to
constrain the initial contaminant concentrations for the groundwater fate and transport model (vadose
zone model in Section D.3.6). For organic constituents, a leachate concentration is derived from
reaction of rainwater with solids. This leachate concentration is assumed to be unchanged by reaction

with the glacial overburden materials.

As long as Leachate A remains in contact with the solid waste phases, the solution will retain its high
pH property. However, when Leachate A migrates into the underlying glacial overburden, which is
dominated by carbonate minerals, the solution chemistry of Leachate A will change to reflect the
physical and chemical conditions of its new surrounding. Perched groundwater in the glacial
overburden contains abundant bicarbonate ion (350 to 500 mg/L; (Table 15-1 DOE 1990b)), and it is
expected that pore water will have a chemical composition similar to the perched groundwater. As
Leachate A migrates into the glacial overburden it will mix with pore water, resulting in a pH decrease
and possible mineral precipitatioh (e.g., Ca'* + OH + HCO; < - > CaCO, + H,0). In this reaction,
calcium and hydroxide ions provided by Leachate A are free to react with bicarbonate ion in the pore

(012
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water to form calcite and water. Such a reaction is likely because the perched groundwater, and by 1

inference the pore water, is calculated to be saturated with respect to calcite. This type of reaction, 2
and many others, will modify Leachate A as it migrates into the glacial overburden, and this modified 3
leachate is referred to as Leachate B. Therefore, the conceptual model is set up to account for the 4
distinct chemical reactions that occur in the different environments. 5
Minerals in the glacial overburden underlying the waste units have been characterized (Solebello 6
1991). The minerals were titrated into a rainwater solution at various rates to simulate the 7
development of groundwater collected from the glacial overburden. When results for major 8
constituents in the modeled groundwater agreed with the range of values reported for groundwater 9
collected from the glacial overburden, the corresponding mineral titration rates that produced the 10
simulated groundwater were fixed for subsequent model runs involving Leachate A and glacial 1
overburden minerals. 12
D.14 ESTIMATION OF LEACHATE CONCENTRATIONS 13
To estimate source terms for the Operable Unit 1 Study Area, the approach for estimating leachate 14
concentrations for the inorganics and radionuclides was separated from the organics. Geochemical data 15
collected for the Operable Unit 1 Study Area were assessed in conjunction with mineral solubility 16
calculations to estimate contaminant concentrations in leachate at the base of each Operable Unit 1 17
waste unit (Leachate A in Figure D.1-1) and in modified leachate within the glacial overburden 18
(Leachate B in Figure D.1-1). All contaminant concentrations used as input data in the fate and 19
transport model are constrained by in situ leachate analyses, surface water analyses, TCLP data, 20
mineral solubility calculations, or the EPA 70-year rule (EPA 1988). Figure D.1-2 summarizes the 21
approach for estimating leachate compositions for radionuclides and inorganics and Figure D.1-3 2
summarizes the approach for estimating leachate compositions for organics. The relative ranking of 23
these constraints and their use to estimate leachate concentrations are summarized in Figures D.1-2 and 2
D.1-3. Results derived from the geochemical assessment and modeling (Tables D.1-10 through D.1- 25
25) are used as initial contaminant concentrations in the vadose zone fate and transport model to 26
predict contaminant concentrations at the top of the Great Miami Aquifer. 27
D.1.4.1 Methodology for Inorganics and Radionuclides 28
As shown in Figure D.1-2, the preferred data for estimating contaminant concentrations in Leachate A 29
are analyses of in situ leachate. When these data are unavailable, an approach of using the best 30
available data, the surface water or TCLP data, is followed. If in situ leachate or surface water 31
analyses indicated that the compound was not detected and it was detected in the pit material for the 32
subject waste area, then the concentration of the particular potential constituent of concern was 33
conservatively estimated as the maximum detection limit value. TCLP data are screened to determine 34
if the use of a contaminant concentration determined by the TCLP test would result in depletion of the 35
contaminant inventory in less than 70-years. If the use of the TCLP concentration does not deplete the 36
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- ‘contami lg%z}ory in less than 70 years it is used to estimate Leachate A, but if its use depletes
<-the m Iess than 70 years it is discarded and the contaminant concentration moves to the next

level of the hierarchy, mineral solubility calculations. Mineral solubility calculations are carried out
for contaminants that lack in situ and TCLP data, or for contaminants which fail the TCLP screening.
Inorganic and radionuclide contaminants that lack in situ and TCLP data and cannot be constrained by
mineral solubility calculations are passed along to the 70-year rule calculation to estimate their
Leachate A calculation. After all contaminant concentrations in Leachate A are constrained, a
computer simulation reacts Leachate A with the glacial overburden minerals to produce Leachate B.

The logic behind using this decision hierarchy is to apply the best available site-specific data to the
estimation of leachate compositions. Each successively lower step on this hierarchy represents a more
conservative method for estimating contaminant concentrations in leachate. For example, using TCLP
when in situ or surface water data are unavailable results in estimating a leachate composition derived
by leaching with acid rather than rain water. The acetic acid leaching results in greater concentrations
for many metals in leachate because acetic acid degrades into the acetate ion, which is effective at

complexing metals.

Contaminant concentrations in Leachate B are used as initial input concentrations in the vadose zone
fate and transport model. If a lower contaminant solubility limit was not reached during the reaction
of Leachate A with pore water (perched groundwater) or with glacial overburden minerals, contami-
nant concentrations in Leachate A and B are identical.

In modeling the conceptual scenario, Leachate A was constrained by in situ leachate or surface water
analyses, TCLP data, and the 70-year rule prior to reacting Leachate A with glacial overburden or pore
water. Leachate A exits at the base of Operable Unit 1 Study Area and migrates downward through
the glacial overburden underlying the waste pits, where it is assumed to equilibrate with the minerals
in the glacial overburden instantaneously. This assumption is a requirement of the mathematical
model because of the lack of kinetic data on the dissolution and precipitation rates of minerals in the
glacial overburden. Leachate A is free to react with minerals in the glacial overburden to form
Leachate B, and the concentration of contaminants in the leachate may be lowered by precipitation of
solids. Leachate B is used to estimate the initial contaminant concentrations for the vadose zone

model.

In accordance with the conceptual scenario stated above, contaminant concentrations reported for
Leachate B will be lower than those for Leachate A when dissolution/precipitation reactions between
Leachate A and glacial overburden minerals result in a pH for Leachate B that corresponds to a
solubility minimum for the mineral controlling the contaminant of concern. For example, beryllium
oxide (BeO) is more soluble at pH values greater than 9 than those less than 9. Therefore, beryllium
concentrations in Leachate A will be greater than those in Leachate B when pH values in Leachate A
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are greater than 9 and in Leachate B less than 9. Conversely, contaminants in Leachate A that Aare 1

controlled by in situ leachate analyses or TCLP values cannot increase their concentration in Leachate 2
B by reaction with glacial overburden minerals, because waste elements are assumed to be absent in 3
the glacial overburden. Therefore, contaminant concentrations in Leachate A are estimates of 4
maximum values, and these values may only be lowered by reaction with glacial overburden minerals. 5
Leachate A is modified by dissolution of minerals in the glacial overburden or by mixing with pore 6
water (perched groundwater) and precipitation of secondary mineral phases. Secondary minerals repre- 7
sent phases that are stable in the presence of Leachate A and glacial overburden, but may not be 8
present in the glacial overburden initially. When the reactions between Leachate A and glacial 9
overburden minerals achieve thermodynamic equilibrium, the modified leachate is referred to as 10
Leachate B. 1
In Situ Leachate 12
In situ leachate reflects the complex interactions that take place between the waste solids and contact 13
solution at the waste environment. Duplicating these conditions in laboratory tests is difficult and time 14
consuming. The method describing the sampling and testing procedure can be found in the sampling 15
and analysis plan (DOE 1992). 16
Toxicity Characteristic Leaching Procedure _ 17
When in situ leachate or surface water data are unavailable, available TCLP data are used to constrain 18
the contaminant concentrations in Leachate A. TCLP data are derived by leaching the waste with 19
acetic acid. The use of acetic acid as the leachant (rather than rainwater which acts as the leachant for 20
in situ leachate) results in estimates of contaminant concentrations that may be too high. That is, a 21
conservative uncertainty is likely to be introduced into the estimation of leachate compositions. This 2
occurs because acetic acid degrades into the acetate ion, which is very effective at complexing heavy 23
metals in solution and maintaining their concentrations above expected solubility levels. 24
Geochemical Modeling 25
For inorganics and radionuclides, mineral solubility calculations can be performed to estimate the 26
concentration of constituents in Leachate A when in situ, surface water, or when TCLP data are b1
unavailable or inappropriate. The concept of mineral solubility may be illustrated by placing the 28
mineral cerussite (PbCO,) into distilled water at 25 degrees C and a pressure of 1 atmosphere. Under 29
these conditions, the equilibrium lead concentration in solution is 1.1 mg/L, which is referred to as the 30
solubility limit for lead in distilled water contacting cerussite at 25 degrees C and 1 atmosphere. 31

0o1s el
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Mineral solubility calculations were performed to estimate leachate compositions using the EQ3/6
computer code and thermodynamic data on mineral solubilities. The calculation of contaminant
concentrations from mineral solubility data was restricted to inorganic chemicals and radionuclides, as
thermodynamic data for organic constituents are unavailable.

After all constituent concentrations in Leachate A have been constrained for inorganics and
radionuclides, the second reaction step is modeled to estimate the constituent concentrations in
Leachate B. Reactions between Leachate A and pore water and/or minerals in the glacial overburden
can result in changes in solution pH and major-ion concentrations with concomitant mineral
precipitation. These reactions may be favorable for lowering contaminant concentrations in Leachate
A. The modeling of Leachate B accounts for this type of scenario. Therefore, if a contaminant
concentration is lowered by chemical reactions in the glacial overburden, or with pore water, the lower
concentration is used to estimate the composition of Leachate B. If a contaminant concentration is
unaffected by chemical reactions in the glacial overburden, its Leachate B concentration is assumed to
be identical to Leachate A. This last assumption results in a Leachate B concentration on the high
side because dilution of Leachate A and adsorption of constituents of concern are not considered in the
geochemical model (dilution and adsorption are considered in the fate and transport model).

Mineral solubility calculations can also be carried out using Leachate A and minerals present in the
glacial overburden to derive Leachate B compositions. When mineral solubility calculations are
performed, in situ leachate acts as the leachant and it is assumed to equilibrate with glacial till
minerals or pore water instantaneously. This assumption is a requirement of the mathematical model
because kinetic data on minerals are unavailable to assess the time needed for dissolution of mineral
phases to occur. As the leachant approaches thermodynamic equilibrium with the till minerals or pore
water, minerals dissolve to increase the solute mass (i.e., total dissolved solids [TDS] increases) and
minerals that become saturated are allowed to precipitate. These reactions continue until the leachate
reaches thermodynamic equilibrium with the till minerals or pore water (i.e., constituents in the
leachate reach a steady-state concentration), at which point it is referred to as Leachate B.

Because the mineral solubility calculations to derive Leachate A require knowledge of the minerals
present in the waste, and this knowledge is unavailable; therefore, no mineral solubility calculations
were carried out for Leachate A. Therefore, none of the contaminant concentrations in Leachate A are

constrained by mineral solubility calculations.

EPA 70-Year Rule

When in situ and TCLP data are lacking and mineral solubility calculations fail to constrain a
contaminant concentration in Leachate A, the EPA 70-year rule is the suggested guidance for
estimating leachate compositions (EPA 1988). The 70-year method is based on the assumption that
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the contaminant inventory will be depleted within this time period, which is assumed to equal the
average lifetime of a human being.

D.1.4.2 Methodology for Organic Compounds

Figure D.1-3 illustrates the approach for estimating the leachate concentrations for organic compounds
used in the vadose zone models. Each successively lower step in this hierarchy represents a more
conservative method for estimating the contaminant concentrations in the organic leachate. In situ
leachate analyses values were the preferred leachate information. As shown on the diagram, only one
organic leachate concentration is derived for each organic compound. When in situ leachate analyses
data were not available and CIS surface water analyses data were available, these values were used.
If the analyses for either in situ leachate or CIS surface water analyses indicated the compound was
not detected and it was detected in the pit material for the subject waste area, the concentration for a
particular potential constituent of concern was conservatively estimated as the maximum detection
limit value. When in situ leachate and CIS surface water analyses data were not available and TCLP
data were available, these values were used if the contaminant inventory in the source volume is
depleted in greater than 70 years. If the depleted time is less than 70 years, then the EPA 70-year rule
is used to calculate the leachate concentrations.

Specific details for the use of TCLP and EPA 70-year rule as constraints in developing the organic
leachate compositions are similar to those described in Section D.1.4.1 for Leachates A and B for
inorganics and radionuclides and are not described in this section.

D.1.4.3 Estimation of Inorganic and Radionuclide Concentrations
Leachate A and B results are summarized in Tables D.1-10 through D.1-17. The estimation of the
Leachates A and B for Operable Unit 1 waste areas is described below.

Leachate A

Leachate A was constrained by in situ or surface water analyses (or the maximum detection limit if no
analysis for the particular element or constituent was above the detection limit), TCLP data, or the
EPA'’s 70-year rule. Leachate B is the same as Leachate A for the wet pits (Pits 5 and 6, and the
Clearwell) because of the lack of general chemistry data and incomplete chemical analyses of solid
waste materials; therefore, no geochemical modeling of leachates was performed for Pits 5 and 6 and
the Clearwell. For Pits 1, 2, and 3, Leachate B was calculated by reaction with the glacial overburden
(till) minerals according to the decision hierarchy (Figure D.1-2). For Pit 4 and the Burn Pit, Leachate
B was modeled by mixing (or titrating) Leachate A into a perched groundwater sample from well 1027
using mean values (bicarbonate was modeled by equilibrium with calcite) (Appendix C-4, February
1993 Operable Unit 1 Report). The minimum ratio of perched groundwater to Leachate A is 10:1.
Usually a higher mixing ratio was sufficient to saturate the solution in those phases that would

solubility limit Leachate B concentrations (e.g., barite, bromellite, calomel, silver metal, thorianite, i iri
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etc.). The logic for using a glacial overburden pore water (perched groundwater) is that the interstitial
aqueous fluids have had time to equilibrate with the glacial materials and thus there is no need to react
till minerals with Leachate A. However, for Pits 1, 2, and 3, the perched groundwater sand lens is not
present due to excavation, and Leachate B must be determined by geochemically modeling the reaction
of Leachate A with till minerals.

Leachate B

After contaminant concentrations in Leachate A are estimated, the EQ3/6 geochemical code was
utilized to obtain an estimate of Leachate B by simulating reactions between Leachate A and minerals
in the glacial overburden or by mixing with perched groundwater (assumed pore water in glacial
overburden). During this simulation, several mineral solubility limits were reached, and many
contaminants have their concentration in Leachate B constrained by mineral solubility (Tables D.1-10
through D.1-17). More soluble elements, such as antimony, arsenic, boron, cadmium, cobalt, copper,
cyanide, molybdenum, nickel, selenium, tin, and vanadium were not included in any geochemical
modeling. Uranium was also not included in modeling because of its complexing with tributyl
phosphate, which makes. it more soluble than the model that does not include this organic contaminant.
Seventy-year rule calculations were carried out in the wet pits (Pit 5, Pit 6, and the Clearwell) for
cyanide (Pit 5), molybdenum (Pit 5 and the Clearwell), radium-226 (Pit 5), neptunium-237 (Clearwell)
and tin (Pit 5, Pit 6, and the Clearwell) and for benzo(ghi)fluoranthene in Pit 2 using inventory data
presented in Appendix A.

Results for Leachates A and B are summarized in Tables D.1-10 through D.1-17, and are discussed in
Section D.1.5. These tables contain results for potential constituents of concern only, although major
leachate constituents (anions and cations, e.g., Ca®, SO,7, etc.) were modeled also.

D.1.4.4 Estimation of Organic Leachate
Organic leachate results are summarized in Tables D.1-18 through D.1-25. The estimation of the
organic leachate for Operable Unit 1 waste areas is described below.

The organic leachate was constrained by in situ leachate for Pits 1, 2, 3, and 4 and the Burn Pit.
Surface water analyses were available for Pits 5 and 6 and the Clearwell, and these were used to
estimate in situ leachate compositions for several contaminants. TCLP data were not used to constrain
any organic leachate concentrations. The 70-year Rule calculations were carried out for several

organic constituents in Pit 3 and the Clearwell.

D.14.5 Summary
In summary, site-specific data are used to estimate Leachate A and organic leachate compositions

when they are available and appropriate. Leachate compositions are generally estimated using a
combination of in situ, surface water, and TCLP data. Constraining leachate compositions with in situ
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leachate, TCLP data, and the surface water data provides the most defensible estimates of contaminant
concentrations in leachate by using available site-specific data on Operable Unit 1 waste. For
inorganics and radionuclides, Leachate A is reacted with minerals in the glacial overburden or by
mixing with perched groundwater (pore water) to take credit for chemical reactions that will lower
some constituents of concern. The modification of Leachate A by these reactions produces Leachate
B. Contaminant concentrations in Leachate B and the organic leachate are used as the initial
contaminant concentrations in the groundwater fate and transport model.

D.1.5 DISCUSSION OF RESULTS AND OBSERVED DATA

Results of the geochemical assessment for the Operable Unit 1 waste pits are given in Tables D.1-10
through D.1-25. Leachates A and B for inorganics and radionuclides and the organic leachate
concentrations were developed using the approach outlined in Figures D.1-2 and D.1-3.

D.1.5.1 Leachate A and B for Inorganics and Radionuclides
While the entire list of potential inorganic and radionuclide constituents of concern as defined in Table
D.1-1 are shown on Tables D.1-10 through D.1-17, leachate concentrations are provided only for those

constituents detected in the pit materials for the subject waste area.

For Pit 1 (Table D.1-10), in situ leachate analyses are available for ammonia, antimony, arsenic,
barium, beryllium, boron, cadmium, cesium, chromium, cobalt, copper, cyanide, lead, manganese,
mercury, molybdenum, nickel, radium, silver, strontium, thorium, uranium, vanadium, and zinc. Only
the technetium concentration is constrained by TCLP data. After reacting Leachate A with glacial
overburden minerals using EQ3/6, results for Leachate B indicate that beryllium, chromium,
manganese, mercury, strontium, thorium, and zinc concentrations have been lowered by mineral
solubility. The remaining contaminant concentrations in Leachate B are identical to Leachate A.

Leachate A results for Pit 2 (Table D.1-11) show ammonia, antimony, arsenic, barium, beryllium,
boron, cadmium, chromium, cobalt, copper, cyanide, lead, manganese, mercury, molybdenum, nickel,
nitrate, plutonium, radium, ruthenium, selenium, silver, strontium, thallium, uranium, vanadium, and
zinc concentrations are constrained by in situ leachate analyses. Technetium and thorium are
constrained by TCLP data. After reacting Leachate A with glacial overburden minerals usilig EQ?3/6,
results for Leachate B (Table D.1-11) indicate that barium, beryllium, chromium, manganese, mercury,
plutonium, strontium, thorium, and zinc concentrations have been lowered by mineral solubility. The
remaining contaminant concentrations in Leachate B are identical to Leachate A.

Results for Pit 3 are given in Table D.1-12. Leachate A concentrations for ammonia, antimony,
arsenic, barium, beryllium, boron, cadmium, chromium, cobalt, copper, cyanide, lead, manganese,
mercury, molybdenum, nickel, nitrate, plutonium, selenium, silver, strontium, technetium, thallium, tin,
uranium, vanadium, and zinc are constrained by in situ leachate analyses. Radium and thorium are
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B eoBftrairied by TCLP data. After reacting Leachate A with glacial overburden minerals using EQ3/6,

results for Leachate B (Table D.1-12) indicate that barium, beryllium, manganese, mercury, plutonium,
silver, strontium, thorium, and zinc concentrations have been lowered by mineral solubility. The
remaining contaminant concentrations in Leachate B are identical to Leachate A.

In Pit 4 (Table D.1-13), Leachate A concentrations for ammonia, antimony, arsenic, barium, beryllium,
boron, cadmium, chromium, cobalt, copper, cyanide, lead, manganese, molybdenum, nickel, plutonium,
radium, selenium, silver, strontium, technetium, thorium, tin, uranium, vanadium, and zinc are
constrained by in situ leachate analyses. Neptunium is constrained by TCLP data. After reacting
Leachate A with pore water (perched groundwater) using EQ3/6, results for Leachate B (Table D.1-12)
indicate that barium, chromium, manganese, mercury, neptunium, plutonium, silver, strontium,
thorium, and vanadium concentrations have been lowered by mineral solubility. The remaining
contaminant concentrations in Leachate B are identical to Leachate A.

Leachate A results for Pit 5 (Table D.1-14) show antimony, arsenic, barium, beryllium, cadmium,
chromium, cobalt, copper, lead, manganese, mercury, nickel, vanadium, and zinc concentrations are
constrained by TCLP data. Cesium, neptunium, plutonium, ruthenium, selenium, silver, strontium,
techneﬁum, thallium, thorium, and uranium are constrained by in situ or surface water analyses and
cyanide, molybdenum, radium, and tin by the 70-year rule. All contaminant concentrations in
Leachate B are identical to Leachate A.

For Pit 6 (Table D.1-15), analyses are available for arsenic, barium, beryllium, lead, manganese,
nickel, silver, thallium, and zinc and these concentrations are constrained by TCLP; and cadmium,
chromium, cobalt, copper, cesium, neptunium, plutonium, technetium, thorium, radium, strontium,
uranium and vanadium, by surface water or in situ data. Only tin is constrained with the 70-year rule.
All contaminant concentrations in Leachate B are identical to Leachate A.

Results for the Bumn Pit (Table D.1-16) show antimony, arsenic, barium, beryllium, boron, cadmium,
chromium, cobalt, copper, cyanide, lead, manganese, mercury, molybdenum, neptunium, nickel,
plutonium, radium, selenium, silver, uranium, vanadium, and zinc concentrations are constrained by in
situ leachate analyses. Technetium and thorium concentrations are set using TCLP data. After
reacting Leachate A with pore water (perched groundwater) using EQ3/6, results for Leachate B (Table
D.1-16) indicate that barium, beryllium, lead, manganese, mercury, neptunium, plutonium, silver,
strontium, thorium, and zinc concentrations have been lowered by mineral solubility. The remaining
contaminant concentrations in Leachate B are identical to Leachate A.

In the Clearwell all Leachate A concentrations (except Mo and Sn) are constrained by surface water
data (Table D.1-17), TCLP data are unavailable and molybdenum, neptunium and tin concentrations
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are fixed using the 70-year rule. All contaminant concentrations in Leachate B are identhal to
Leachate A.

Several observations on the data presented in Tables D.1-10 through D.1-17 warrant further discussion
to clarify differences in reported concentrations for a given element. For any given contaminant
concentration constrained by the 70-year rule, its concentration in Leachate A or B is proportional to
its inventory abundance in the waste unit. Therefore, a waste unit with a higher contaminant inventory
will yield a higher contaminant concentration when the 70-year rule is applied. In general, the same
argument can be applied to contaminant concentrations constrained by TCLP data. That is, a waste
unit with a higher contaminant inventory will generally yield a higher TCLP concentration for that

element.

D.1.5.2 Organic Leachate

Results for organic leachate concentrations for Pits 1 through 6, the Burn Pit, and Clearwell are
presented in Tables D.1-18 through D.1-25, respectively. While the entire list of potential organic
constituents of concern for Operable Unit 1 as defined in Table D.1-1 are shown on each of these
tables, leachate concentrations are provided only for organic constituents detected in the pit materials

for the subject waste area.

In situ leachate analyses were available for organic constituents of concern for Pits 1, 2, 3, 4, and the
Burn Pit (Tables D.1-18, D.1-19, D.1-20, D.1-21, and D.1-24). When the in situ leachate analyses
indicated that the constituent was not detected, the organic leachate concentration was conservatively
estimated as the maximum detection limit value.

CIS surface water analyses were available for Pits 5 and 6 and the Clearwell (Tables D.1-22, D.1-23,
and D.1-25). For all constituents except Aroclor-1254 and tetrachloroethene in Pit 6, constituents of
concern were not detected and the organic leachate concentration was conservatively estimated as the
maximum detection limit value.

TCLP data were not used to constrain any organic leachate concentrations.
The EPA 70-year rule was used to calculate organic leachate concentrations for

benzo(g,h,i)fluoranthene in Pit 2 (Table D.1-19), acenaphthylene and pentachlorophenol in Pit 3 (Table
D.1-20), and the majority of the constituents of concem in the Clearwell (Table D.1-25).
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D.1.6 UNCERTAINTIES IN MODEL RESULTS
D.1.6.1 EQ3/6 Code Background

Mineral solubility calculations were performed with the EQ3/6 industry-standard geochemical
computer code. EQ3/6 was developed at Lawrence Livermore National Laboratory (Wolery 1983;
Daveler and Wolery 1992; Wolery 1992 a,b,c) for predicting the behavior of metals, radionuclides, and
other contaminants in the natural environment. The EQ3/6 computer code performs solubility and
speciation (aqueous form) calculations and reaction-path modeling. These calculations involve the
simultaneous solution of equations describing the mass balance of each component, mass action
expressions for solubility equilibrium, oxidation/reduction reactions, and electrical balance constraints.
Activity coefficients of aqueous species are approximated with the B-dot equation of Helgeson (1969),
which are valid up to the ionic strength of seawater (about 0.7). None of the leachate samples
modeled for Operable Unit 1 waste units exceeded an ionic strength of 0.2.

The EQ3/6 code accesses a data base containing the thermodynamic properties of 78 elements, 862
aqueous species, 886 minerals, and 76 gases. This data base includes 57 aqueous uranium species and
160 uranium-bearing minerals, constituting the most complete data base available for modeling the
behavior of uranium in natural waters. EQ3/6 has been validated using standard geochemistry
problems, such as the speciation of seawater (Nordstrom 1979), basalt/seawater interactions (Bowers et
al. 1985), and numerous comparisons with experimentally determined mineral solubilities (Jackson
1988). Benchmark comparisons with the results of similar codes (e.g., PHREEQE) have been
performed by INTERA (1983), Nordstrom (1979), Kincaid and Morey (1984), and Kerrisk (1981).

EQ3 is the portion of the code that calculates the initial aqueous species distribution with user-
provided concentration data and computes the saturation indices (SI) of pertinent minerals. The SI is
defined as log (Q/K), where Q equals the ion activity product and K equals equilibrium constant. An
SI of greater than zero, zero, and less than zero corresponds to a mineral that is supersaturated,
saturated, and undersaturated, respectively. After computing the speciation model, EQ3 computes a
mass balance for each chemical element and performs a charge balance. This information is stored in
a file that is used as input to EQ6. EQ3 differs from EQ6 in that EQ3 identifies minerals that are
supersaturated and undersaturated, but (unlike EQ6) EQ3 cannot precipitate and dissolve the pexﬁnent
minerals.

The EQ6 code performs reaction-path calculations. Reaction-path (chemical evolution) modeling
simulates a sequence of thermodynamic equilibrium problems in reacting systems consisting of water
and minerals or other solids. The reacting system may consist of water that migrates through, and
equilibrates with, waste solids and natural minerals in compositionally distinct horizons. For this case,
rainwater reacts with Operable Unit 1 waste to form Leachate A followed by migration and reaction
with underlying glacial overburden minerals to form Leachate B. The chemical evolution of the
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reacting system is driven by dissolution and precipitation of minerals or solids and/or by changes in o
temperature and pressure. Along each step of the reaction path, the EQ6 code computes the 2
precipitation and dissolution of minerals based on mass action expressions for solubility equilibrium 3
with water. Thus, EQ6 differs from EQ3 by allowing supersaturated minerals (SI greater than 0) to 4
precipitate from solution and undersaturated minerals (SI less than 0) to dissolve. 5
D.1.6.2 Limitations and Assumptions of Mineral Solubility Calculations 6
The EQ3/6 geochemical code estimates contaminant concentrations by calculating mineral solubilities 7
in water/solid systems. These calculations have the following limitations and assumptions: 8
¢ Limited number of organic constituents can be modeled, which can lead to low 9

estimates of leachate concentrations for some inorganic constituents if organic 10

complexation occurs with constituents not present in the database (e.g., lead complexed 1

with acetate ion). 12

s Dissolution and precipitation kinetics are instantaneous, which can lead to estimated 13
concentrations that are too high or too low. 14

s Adsorption processes are not evaluated with the EQ3/6 model. 15

s Modeled concentrations are site-specific solubility limits, and in most cases these 16
concentrations are the highest concentrations that can exist in solution. 17

Dissolution of crystalline solids is rarely instantaneous or complete in the natural environment, except 18
for some highly soluble salts like sodium chloride, which can lead to high estimates of contaminant 19
concentrations. Assuming instantaneous precipitation of mineral phases can lead to low estimates of 20
element concentrations if the mineral such as dolomite is difficult to nucleate and crystallize in the 21
natural environment (e.g., dolomite). Finally, the calculated solubility concentrations may be too high 2
because adsorption reactions are not considered. Adsorption reactions can substantially lower some 23
contaminant concentrations below the calculated solubility limit (e.g., Cs*). 2%
D.1.6.3 Uncertainty in Estimating I eachate Compositions 25
Uncertainty is introduced into the estimation of leachate compositions whenever in situ leachate 26
analyses are lacking. Surface water analyses used to estimate leachate composition probably reflect 27
diluted in situ leachate residing within the void space of the waste. Given that dilution will occur 28
when the leachate migrates into the underlying glacial overburden, the use of actual surface water 29
analyses probably introduces less uncertainty than other types of data or methods used to calculate the 30
leachate composition. The use of TCLP data to estimate leachate composition will probably result in 31
contaminant concentrations that are greater than values expected for in situ leachate. As mentioned 2
previously, this occurs due to the breakdown of acetic acid to acetate ion followed by the 33
complexation of metals in the leachate. Calculations carried out to estimate contaminant 34
concentrations using the 70-year rule will introduce a large conservative uncertainty for all but the 35
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most soluble contaminants (e.g., bromide and cesium). The possibility exists to underestimate the 1

contaminant concentration when the 70-year rule is applied to very soluble constituents. Using the 2 i
EQ3/6 geochemical code to perform mineral solubility calculations requires that several assumptions 3
be made about the mineralogy of the waste, the kinetics of the reactions, and the lack of treatment of 4
organic constituents. The uncertainties associated with these assumptions are discussed in Section s
D.1.6.2. 6
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TABLE D.1-1 N
e 4787
LIST OF POTENTIAL CONSTITUENTS OF CONCERN FOR OPERABLE UNKIT1 RI - '

Potential Constituents of Concern*

Inorganics 2,3,4,7,8- Indeno(1,2,3-cd)pyrene
Antimony Pentachlorodibenzofuran Naphthalene
Arsenic | 2,4,5-Trichlorophenol Octachlorodibenzofuran
Barium 44-DDT Octachlorodibenzo-p-dioxin
Beryllium 4-Nitroaniline Pentachlorophenol
Boron 4-Nitrophenol Phenanthrene
Cadmium Acenaphthene Pyrene
Chromium Anthracene Tetrachlorodibenzofuran
Cobalt _ Aroclor-1221 Tetrachloroethene
Copper Aroclor-1248 Vinyl Chloride
Cyanide Aroclor-1254
Lead : Aroclor-1260 Radionuclides
Manganese Benzo(a)anthracene Cesium-137
Mercury Benzo(a)pyrene Neptunium-237
Molybdenum Benzo(b)fluoranthene Plutonium-238
Nickel Benzo(ghi)perylene Plutonium-239/240
Selenium Benzo(ghi)fluoranthene Radium-226
Silver Benzo(k)fluoranthene Ruthenium-106
Thallium Chrysene Strontium-90
Tin Dibenzo(a,h)anthracene Technetium-99
Vanadium Dichlorodifluoromethane Thorium-230
Zinc Fluoranthene Thorium-232

Fluorene Uranium-234
Organics Heptachlorodibenzofuran Uranium-235
1,2,3,7,8- Heptachlorodibenzo-p-dioxin Uranium-238
Pentachlorodibenzofuran Hexachlorodibenzofuran

Hexachlorodibenzo-p-dioxin

i

*List of potential constituents of concern represent union of constituents detected in any OU1 Waste' RS
Area. -

0025
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v:%‘? 8% TABLE D.1-2

SOURCE CHARACTERIZATION FOR OPERABLE UNIT 1 - PIT 1

UCL on Mean Concentration = Contaminant Inventory

Potential Constituents of Concern in Pit Material®* in the Waste®
Radionuclides

Cesium-137 1.26 x 10° 7.78 x 10™
Nepmunium-237 NA® 0.00
Plutonium-238 NA 0.00
Plutonium-239/240 NA 0.00
Radium-226 8.76 x 10° 5.39x 10°
Ruthenium-106 NA 0.00
Strontium-90 3.44x10°% 2.12x 10°
Technetium-99 8.84 x 10° 5.44 x 10
Thorium-230 2.70 x 10 1.66 x 10’
Thorium-232 1.20 x 10° 7.37 x 10*
Uranium-234 1.44 x 10 8.89 x 10°
Uranium-235/236" 8.28 x 10} 5.10 x 10°
Uranium-238 3.12x 10* 1.92 x 10%
Inorganics

Antimony 8.89 x 10 5.47 x 10°
Arsenic 1.13 x 10} 6.96 x 10°
Barium 4.05 x 10° 2.49 x 10"
Beryllium 8.21x 10° 5.05 x 10°
Boron 1.22 x 10° 7.52 x 10"
Cadmium 1.62 x 10! 9.95x 10°
Chromium 2.26 x 10 1.39 x 10"
Cobalt 3.38 x 10' 2.08 x 10°
Copper 8.00 x 10' 493 x 10°
Cyanide 7.3 x 10" 4.49 x 10’
Lead 3.66 x 10! 2.25x 10°
Manganese 2.13x 10 1.31 x 10"
Mercury 3.0 x 10 1.85 x 10’

{) ot \ '~).w :
G O ’&UIRI\DCJDZADXXX\IMI 10:34em
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TABLE D.1-2
(Continued)

f B 4wy

UCL on Mean Concentration ~ Contaminant Inventory

Potential Constituents of Concern

in Pit Material®* in the Waste*
Molybdenum 257 x 10! 1.58 x 10°
Nickel 4.71 x 10’ 2.90 x 10°
Selenium NA 0.00
Silver 1.22 x 107 7.54 x 10°
Thallium 4.6 x 10 2.83 x 10’
Tin NA 0.00
Vanadium 9.57 x 10! 5.89 x 10°
Zinc 3.67 x 10 226 x 10°
Organics
1,2,3,7,8-Pentachlorodibenzofuran 542x10° 3.34x10°
2,3,4,7,8-Pentachlorodibenzofuran 7.50 x 10" 4.62 x 10*
- 2,4,5-Trichlorophenol NA 0.00
4,4-DDT 1.60 x 10° 9.85 x 10’
4-Nitrophenol NA 0.00
4-Nitroaniline NA 0.00
Ancenaphthene NA 0.00
Anthracene 7.4 x 107 4.56 x 10"
Aroclor-1221 4.60 x 10° 2.83x10°
Aroclor-1248 7.07 x 10° 435x 10°
Aroclor-1254 9.98 x 10° 6.14 x 10°
Aroclor-1260 7.80 x 10° 4.80 x 10°
Benzo(a)anthracene 1.80 x 10’ 1.11 x 10’
Benzo(a)pyrene 1.40 x 10 8.62 x 10°
Benzo(b)fluoranthene 3.07x 10 1.89 x 10’
Benzo(ghi)perylene NA 0.00
Benzo(ghi)fluoranthene NA 0.00
Benzo(k)fluoranthene 1.40 x 10’ 8.62 x 10°
Chrysene 4.51 x 10" 2.78 x 10’
Dibenzo(a,h)anthracene NA 0.00
FERGUIRNDC.1202AD X0 0-01 10:34em 0.0 27
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(Continued)
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UCL on Mean Concentration

Contaminant Inventory

‘Potential Constituents of Concern in Pit Material®® in the Waste®
Dichlorodifluoromethane 2.96 x 10! 1.82x 10°
Fluoranthene 1.00 x 10° 6.16 x 10’
Fluorene NA 0.00
Heptachlorodibenzofuran 1.75 x 10? 1.08 x 10°
Heptachlorodibenzo-p-dioxin 1.45 x 10° 8.93x 10
Hexachlorodibenzofuran 2.26 x 10° 1.39 x 10°
Hexachlorodibenzo-p-dioxin 3.21x10° 1.98 x 10°
Indeno(1,2,3-cd)pyrene NA 0.00
Naphthalene 6.7 x 10? 4.12x 10°
Octachlorodibenzofuran 7.60 x 10 4.68 x 10*
Octachlox:odibenzo-p-dioxin 5.40 x 10* 3.32x 10
Pentachlorophenol NA 0.00
Phenanthrene 1.88 x 10° 1.16 x 10°
Pyrene 49 x 10! 3.02x 10’
Tetrachlorodibenzofuran 2.84 x 10? 1.75 x10°
Tetrachloroethene 2.52x 10" 1.55x 10’
Vinyl Chloride NA 0.00

*Uranium-235 in CIS Pit Materials Data Base.
"UCL - Upper Confidence Limit on mean values were extracted from statistical summaries

presented in Appendix D.

“All concentrations in milligrams per kilogram.

“Total mass in milligrams.

‘NA - Not detected or not analyzed in the CIS or RI/FS Pit Materials Data sets.

6028
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TABLED.I-3 I 3-“47 37

SOURCE CHARACTERIZATION FOR OPERABLE UNIT 1 - PIT 2

UCL on Mean Concentration  Contaminant Inventory

FEROUIRNDC.1202AD.XXX\10-01 10:34am

D-1-19

Potential Constituents of Concern n Pit Material®* in the Waste®
Radionuclides
Cesium-137 4.14 x 10* 1.00 x 10°
Neptunium-237 NA* 0.00
Plutonium-238 5.84 x 10° 1.41 x 10"
Plutonium-239/240 9.65 x 10° 234 x 10
Radium-226 8.59 x 10* 2.08 x 10°
Ruthenium-106 1.40 x 10* 3.40 x 10?
Strontium-90 293 x 10°* 7.10 x 10
Technetium-99 3.64 x 10? 8.82 x 10°
Thorium-230 9.11 x 10” 221 x 10
Thorium-232 2.45x 10° 593 x 10"
Uranium-234 1.84 x 10° 447 x 10
Uranium-235/236" 255 x 10° 6.18 x 10"
Uranium-238 3.56 x 10* 8.63 x 10"
Inorganics
Antimony 5.88 x 10} 1.43 x 10°
Arsenic 3.80 x 10? 9.22x 10°
Barium 195 x 10° 4.74 x 10"
Beryllium 2.68 x 10 6.50 x 10°
" Boron 2.48 x 10 6.01 x 10°
Cadmium 1.35 x 10' 327 x 10°
Chromium 2.94 x 10 7.12 x 10°
Cobalt 1.32 x 10° 321x 10
Copper 1.26 x 10° 3.05 x 10"
Cyanide 2.64 x 10° 6.40 x 10"
Lead 8.48 x 10 2.06 x 10"
Mercury 2.81 x 10° 6.81 x 107
Manganese 2.66 x 10° 6.44 x 10"
¢029
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. 47 8% TABLE D.1-3
- ‘ (Continued)
| <
Potential Constituents of Concern ucL oiz gfa;afgs:lﬁmmn Cont?;niux::nvtvz\t/;mory
Molybdenum 1.93 x 10 4.68 x 10°
Nickel 1.58 x 10° 3.83 x 10"
Selenium 1.14 x 10 275x 10°
Silver 4.10 x 10 9.94 x 10°
Thallium 240 x 10° 5.82 x 10
Tin NA 0.0
Vanadium 5.29 x 10? 1.28 x 10"
Zinc 2.07 x 10° 5.02 x 10"
Organics
1,2,3,7,8-Pentachlorodibenzofuran 5.50 x 10* 1.33x 10°
2,3,4,7,8-Pentachlorodibenzofuran NA 0.00
2,4,5-Trichlorophenol NA 0.00
4,4-DDT 1.40 x 10° 3.39x 10’
4-Nitroaniline 490 x 10° 1.19 x 10°
4-Nitrophenol 1.90 x 10 4.61 x'10°
Acenaphthene 4.30 x 10’ 1.04 x 10°
Anthracene 7.56 x 10! 1.83 x 10°
Aroclor-1221 NA 0.00 '
Aroclor-1248 4.90 x 10° 1.19 x 10
Aroclor-1254 3.23 x 10 7.83 x 10°
Aroclor-1260 NA 0.00
Benzo(a)anthracene 1.00 x 10? 242 x 10°
Benzo(a)pyrene 7.57 x 10! 1.83 x 10°
Benzo(b)fluoranthene 1.30 x 10° 3.15x 10°
Benzo(ghi)perylene 4.20 x 10! 1.02 x 10°
Benzo(ghi)fluoranthene 1.20 x 10° 291 x 10
Benzo(k)fluoranthene 473 x 10 1.15 x 10°
Chrysene 8.60 x 10’ 2.08 x 10°
Dibenzo(:af,zlil)g{lgmcene 2.00 x 10?2 4.85 x 10°
mwmmc:mn.)oomwx 10:34em
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TABLE D.1-3
(Continued)

UCL on Mean Concentration ~ Contaminant Inventory

Potential Constituents of Concern in Pit Material®* in the Waste®
Dichlorodifluoromethane NA 0.00
Fluoranthene 3.09 x 10? 7.49 x 10°
Fluorene 6.20 x 10! 1.50 x 10°
Heptachlorodibenzofuran 5.90 x 10° 1.43 x 10°
Heptachlorodibenzo-p-dioxin 8.10x 10°® 1.96 x 10°
Hexachlorodibenzofuran 2.70 x 10® 6.54 x 10*
Hexachlorodibenzo-p-dioxin 3.20 x 10* 7.76 x 10°
Indeno(1,2,3-cd)pyrene 4.60 x 10 1.12x 10°
Naphthalene 2.30 x 10 5.58 x 10°
Octachlox-'odibenzoﬁnan 4.90 x 10° 1.19 x 10°
Octachlorodibenzo-p-dioxin 4.59 x 10* 1.11 x 10°
Pentachlorophenol 1.60 x 10° 3.88 x 10’
Phenanthrene 1.56 x 10 3.77x10°
Pyrene 1.58 x 10* 3.84x10°
Tetrachlorodibenzofuran NA 0.00
Tetrachloroethene 4.50 x 107 1.09 x 10°
Vinyl Chloride 7.242E+02 1.756E+07

*Uranium-235 in CIS Pit Materials Data Base.

UCL - Upper Confidence Limit on mean values were extracted from statistical summaries

presented in Appendix D.

“All concentrations in milligrams per kilogram.

“Total mass in milligrams

‘NA - Not detected or not analyzed in the CIS or RI/FS Pit Materials data sets.
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T TABLE D.1-4 |

SOURCE CHARACTERIZATION FOR OPERABLE UNIT 1 - PIT 3

UCL on Mean Concentration ~ Contaminant Inventory

Potential Constituents of Concern in Pit Material** in the Waste?
Radionuclides
Cesium-137 NA® 0.00
Neptunium-237 297x10° 6.17 x 10°
Plutonium-238 5.84 x 10°* 1.21 x 10
Plutonium-239/240 2.25x10* 4.67 x 10
Radium-226 3.10x 10* 6.43 x 10*
Ruthenium-106 NA 0.00
Strontium-90 3.81x 10°% 7.91 x 10°
Technetium-99 3.07 x 107 6.37 x 10°
Thorium-230 4.25 x 10" 8.81 x 10’
Thorium-232 3.62x 10° 7.51 x 10"
Uranium-234 1.78 x 10 3.70 x 10’
Uranium-235/236* 3.38 x 10’ 7.01 x 10°
Uranium-238 3.86 x 10° 8.02 x 10"
Inorganics
Antimony 5.25x 10 1.09 x 10%
Arsenic 2.13x 10¢ 4.42 x 10"
Barium 8.08 x 10° 1.68 x 10"
Beryllium 1.44 x 10 2.99 x 10°
Boron 1.55 x 10? 3.22 x 10"
Cadmium 2.59 x 10} 5.38x 10°.
Chromium 1.86 x 10 3.86 x 10"
Cobalt 3.60 x 10 7.46 x 10°
Copper 1.74 x 10° 3.62 x 10"
Cyanide 1.61 x 10° 3.34 x 10°
Lead 6.70 x 10° 1.39 x 10"
Manganese 1.67 x 10* 3.47 x 10"
Mercury 3.19x 1¢° 6.62 x 10°
FERVUIRNDC.1202AD.00010-01 l;}‘m
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TABLE D.1-4
(Continued)

~

UCL on Mean Concentration  Contaminant Inventory

Potential Constituents of Concern

in Pit Material®* in the Waste®

Molybdenum 241 x 107 5.00 x 10"°
Nickel 2.66 x 10 5.52x 10"
Selenium 495 x 10 1.03 x 10"
Silver 3.74 x 10' 7.77 x 10°
Thallium 1.20 x 10 2.49 x 10°
Tin 191 x 10° 3.96 x 10"°
Vanadium 5.20x 10° 1.08 x 10"
Zinc 3.11 x 10 6.45 x 10"
Organics

1,2,3,7,8-Pentachlorodibenzofuran NA 0.00
2,3,4,7,8-Pentachlorodibenzo-p-dioxin NA 0.00
2,4,5-Trichlorophenol NA 0.00
4,4-DDT NA 0.00
4-Nitroaniline NA 0.00
4-Nitrophenol NA 0.00
Acenaphthene 9.6 x 107 1.99 x 10’
Anthracene 1.30 x 10" 2.70 x 10’
Aroclor-1221 NA 0.00
Aroclor-1248 273 x 10° 5.66 x 10°
Aroclor-1254 2.08 x 10° 4.31 x 10
Aroclor-1260 NA 0.00
Benzo(a)anthracene 3.60 x 10 7.47 x 10’
Benzo(a)pyrene 3.80 x 10' 7.89 x 10’
Benzo(b)fluoranthene 5.60 x 10 1.16 x 10°
Benzo(ghi)perylene 1.60 x 10 3.32x 107
Benzo(ghi)fluoranthene NA 0.00
Benzo(k)fluoranthene NA 0.00
Chrysene 3.70 x 10" 7.68 x 10’
Dibenzo(a,h)anthracene NA 0.00

0033
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*Uranium-235 in CIS Pit Materials Data Base.

*UCL - Upper Confidence Limit on mean values were extracted from statistical summaries

presented in Appendix D.

“All concentrations in milligrams per kilogram.

*Total mass in milligrams.

*NA - Not detected or not analyzed in the CIS or RI/FS Pit Materials data sets.
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A TABLE D.1-4
.. a1 8¢ (Continued)
— e
" Potential Constituents of Concern ucL o; I;di:aa;;a(f:rlilacﬁn'aﬁon Cont?;nit::n‘:vz:;mory

Dichlorodifluoromethane NA 0.00

Fluoranthene 7.20 x 10" 1.49 x 10°
Fluorene NA 0.00

Heptachlorodibenzofuran 6.90 x 10* 143 x 10°
Heptachlorodibenzo-p-dioxin 2.10 x 10° 436 x 10°
Hexachlorodibenzofuran 2.70 x 10* 5.60 x 10*
Hexachlorodibenzo-p-dioxin 2.60 x 10* 5.40 x 10*
Indeno(1,2,3-cd)pyrene 1.30 x 10 2.70 x 10’
Naphthalene NA 0.00

Octachlorodibenzofuran 7.50 x 10* 1.56 x 10°
Octachlorodibenzo-p-dioxin 1.27 x 10° 2.64 x 10°
Pentachlorophenol 1.30 x 10° 2.70 x 10°
Phenanthrene 5.80 x 10? 1.20 x 10°
Pyrene 6.20 x 10™ 1.29 x 10°
Tetrachlorodibenzofuran 2.00 x 10* 415x10*
Tetrachloroethene 1.07 x 10? 2.21 x 10°
Vinyl Chloride NA 0.00
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TABLE D.1-5
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e

SOURCE CHARACTERIZATION FOR OPERABLE UNIT 1 - PIT 4

UCL on Mean Concentration =~ Contaminant Inventory

Potential Constituents of Concern in Pit Material®* in the Waste®
Radionuclides
Cesium-137 NA® 0.00
Neptunium-237 5.67 x 10* 437 x 10°
Plutonium-238 292 x 10* 2.25 x 10°
Plutonium-239/240 6.43 x 10 4.96 x 10
Radium-226 3.70x 10° 2.85 x 10°
Ruthenium-106 NA 0.00
Strontium-90 7.28 x 107 5.61 x 10
Technetium-99 1.16 x 102 8.93 x 10°
Thorium-230 7.51 x 102 5.79 x 10°
Thorium-232 6.47 x 10° 4.99E x 10"
Uranium-234 6.57 x 10 5.06 x 10’
Uranium-235/236" 3.24 x 107 2.50 x 10*
Uranium-238 1.33 x 10° 1.02 x 108
Inorganics
Antimony 2.22 x 107 1.71 x 10%
Arsenic 5.16 x 10° 3.98 x 10°
Barium 4.58 x 10° 3.53 x 10"
Beryllium 5.06 x 10 3.90 x 10°
Boron 6.58 x 107 5.07 x 10
Cadmijum 2.45 x 10 1.89 x 10°
Chromium 1.05 x 10° 8.09 x 10"
Cobalt 1.29 x 10° .9.96 x 10°
Copper 3.52 x 10° 2.72 x 10'°
Cyanide 7.0 x 10? 5.40 x 10’
Lead 5.53 x 10 4.26 x 10°
Manganese 475 x 10 3.66 x 10"
Mercury 6.2 x 10" 4.78 x 10
0035
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TABLE D.1-5
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.:«4‘2 8%. (Continued)

UCL on Mean Concentration

Contamipant Inventory

Potential Constituents of Concern in Pit Material® in the Waste®
Molybdenum 6.98 x 10' 5.38 x 10°
Nickel 1.67x 10 1.29 x 10"
Selenium 3.7 x 107 2.85 x 10’
Silver 5.31 x 10 4.10 x 10"
Thallium NA 0.00
Tin 1.14 x 10? 8.76 x 10°
Vanadium 3.94 x 10° 3.04 x 10"
Zinc 143 x 10° 1.10 x 10%°
Organics
1,2,3,7,8-Pentachlorodibenzofuran 1.08 x 10? 8.33x 10°
2,3,4,7,8-Pentachlorodibenzofuran 1.74 x 10° 1.34 x 10°
2,4,5-Trichlorophenol NA 0.00
4,4-DDT NA 0.00
4-Nitroaniline NA 0.00
4-Nitrophenol 2.30 x 10° 1.77 x 10°
Acenaphthene 1.90 x 10° 1.46 x 10°
Anthracene 2.70 x 10° 2.08 x 10*
Aroclor-1221 NA 0.00
Aroclor-1248 5.92 x 10° 4.57 x 10°
Aroclor-1254 6.80 x 10° 5.24 x 10°
Aroclor-1260 NA 0.00
Benzo(a)anthracene 4.70 x 10° 3.62x 10*
Benzo(a)pyrene 4.50 x 10° 3.47 x 10°
Benzo(b)fluoranthene 5.20 x 10° 4.01 x 10°
Benzo(ghi)perylene 9.90 x 10' 7.63 x 10’
Benzo(ghi)fluoranthene NA 0.00
Benzo(k)fluoranthene 3.70 x 10° 2.85 x 10
Chrysene 3.86 x 10° 2.98 x 10°
Dibenzo(a,h)anthracene 6.5 x 107 5.01 x 10°
WIRBDC.IMDJDONW‘I?%m
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TABLE D.1-5 R
(Continued) «'q S Zx_
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UCL on Mean Concentration ~ Contaminant Inventory

*Uranium-235 in CIS Pit Materials Data Base.

Potential Constituents of Concern in Pit Material®* in the Waste®
Dichlorodifluoromethane NA 0.00

- Fluoranthene 1.10 x 10 8.48 x 10
Fluorene 220 x 10° 1.70 x 10°
Heptachlorodibenzofuran 3.18 x 10° 2.45 x 10°
Heptachlorodibenzo-p-dioxin 3.16 x 10* 244 x 10°
Hexachlorodibenzofuran 5.39 x 10° 4.16 x 10°
Hexachlorodibenzo-p-dioxin 1.85 x 10? 143 x 10°
Indeno(1,2,3-cd)pyrene 9.90 x 10" 7.63 x 10
Naphthalene 1.10 x 10° 8.48 x 10’
Octachlorodibenzofuran 3.66 x 10° 2.82x 10°
Octachlorodibenzo-p-dioxin 6.52 x 10° 5.03 x 10°
Pentachlorophenol NA 0.00
Phenanthrene 1.20 x 10* 9.25 x 10°
Pyrene 9.00 x 10° 6.94 x 10°
Tetrachlorodibenzofuran 3.11 x 107 2.40 x 10°
Tetrachloroethene 3.00 x 10' 2.31 x 10°
Vinyl Chloride 1.40 x 10' 1.079 x 10°

"UCL - Upper Confidence Limit on mean values were extracted from statistical summaries

presented in Appendix D.

°All concentrations in milligrams per kilogram.

Total mass in milligrams.

‘NA - Not detected or not analyzed in the CIS or RI/FS Pit Materials data sets.
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SOURCE CHARACTERIZATION FOR OPERABLE UNIT 1 - PIT 5

TABLE D.1-6
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UCL on Mean Concentration

Contaminant Inventory

Potential Constituents of Concern in Pit Material®* in the Waste®
Radiohuclides
Cesium-137 8.73 x 107 6.26 x 10"
Neptunium-237 6.52 x 102 4.67 x 10°
Plutonium-238 2.10 x 107 1.51 x 10}
Plutonium-239/240 1.56 x 10* 1.12x 10°
Radium-226 1.13 x 10* 8.10 x 10°
Ruthenium-106 4.77 x 10 3.42 x 10*
Strontium-90 1.47 x 107 1.06 x 10*
Technetium-99 1.22 x 10! 8.74 x 10¢
Thorium-230 3.37x 10" 242x 10
Thorium-232 4.12 x 10? 2.95 x 10"
Uranium-234 1.49 x 10 1.07 x 10’
Uranium-235/236" 2.49 x 10" 1.79 x 10°
Uranium-238 2.69 x 10° 1.93 x 10"
Inorganics
Antimony 5.17 x 10 3.71 x 10°
Arsenic 2.15x 10° 1.54 x 10"
Barium 3.02 x 10* 2.17 x 10
Beryllium 1.48 x 10 1.06 x 10°
Boron NA°® 0.00
Cadmium 1.16 x 10! 832x10°
Chromium 1.16 x 107 8.30x 10°
Cobalt 3.55 x 10! 2.55x 10°
Copper 1.18 x 10 8.47 x 10"
Cyanide 5.0x 10" 3.59 x 10’
Lead 1.74 x 10 1.25 x 10"
Manganese 3.05x 10° 2.19 x 10"
Mercury 1.60 x 10° 1.15x 10°
FERGUIRNDC.1202ADXXX\10-01 10:462m
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FEMP-01RI4 DRAFT

October 12, 1993
TABLE D.1-6
~ (Continued)
' Potential Constituents of Concern ucL o_n Mean Cox.lcintmtiomr Cw gv 4 ?&%’

in Pit Material™® in the Waste
Molybdenum 6.66 x 10 4.78 x 10'°
Nickel 1.50 x 10? 1.08 x 10"
Selenjum 1.38 x 10' 9.90 x 10°
Silver 1.41 x 10' 1.01 x 10°
Thallium 3.45 x 10! 248 x 10°
Tin 4.80 x 10’ 3.44 x 10°
Vanadium 492 x 10° 3.53 x 10"
Zinc 2.06 x 10 1.48 x 10"
Organics
1,2,3,7,8-Pentachlorodibenzofuran NA 0.00
2,3,4,7,8-Pentachlorodibenzofuran NA 0.00
2,4,5-Trichlorophenol NA 0.00
4,4-DDT NA 0.00
4-Nitroaniline NA 0.00
4-Nitrophenol NA 0.00
Acenaphthene NA 0.06
Anthracene NA 0.00
Aroclor-1221 NA 0.00
Aroclor-1248 5.50 x 10 3.94 x 10
Aroclor-1254 7.50 x 10 5.38 x 10’
Aroclor-1260 NA 0.00
Benzo(a)anthracene NA 0.00
Benzo(a)pyrene NA 0.00
Benzo(b)fluoranthene NA 0.00
Benzo(ghi)perylene NA 0.00
Benzo(ghi)fluoranthene NA 0.00
Benzo(k)fluoranthene NA 0.00
Chrysene NA 0.00
Dibenzo(a,h)anthracene NA 0.00
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) ? 8? . FEMP-01RI4 DRAFT
M“ g October 12, 1993
o TABLE D.1-6
(Continued)

UCL on Mean Concentration  Contaminant Inventory

Potential Constituents of Concern in Pit Material®* in the Waste?
Dichlorodifluoromethane ' : NA 0.00
Fluoranthene NA 0.00
Fluorene NA 0.00
Heptachlorodibenzofuran NA 0.00
Heptachlorodibenzo-p-dioxin NA 0.00
Hexachlorodibenzofuran NA | 0.00
Hexachlorodibenzo-p-dioxin NA 0.00
Indeno(1,2,3-cd)pyrene NA 0.00
Naphthalene NA 0.00
Octachlorodibenzofuran NA 0.00 J
Octachlorodibenzo-p-dioxin NA 0.00
Pentachlorophenol NA ' 0.00
Phenanthrene NA 0.00
Pyrene NA 0.00
Tetrachlorodibenzofuran NA 0.00
Tetrachloroethene NA 0.00
Vinyl Chloride NA 0.00

*Uranium-235 in CIS Pit Materials Data Base.

*UCL - Upper Confidence Limit on mean values were extracted from statistical summaries
presented in Appendix D.

°All concentrations in milligrams per kilogram.

“Total mass in milligrams.

°NA - Not detected or not analyzed in the CIS or RI/FS Pit Materials data sets.
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TABLE D.1-7

FEMP-01RI-4 DRAFT
October 12, 1993 -

SOURCE CHARACTERIZATION FOR OPERABLE UNIT 1 - PIT 6

UCL on Mean Concentration

Contaminant Inventory

D-1-31

Potential Constituents of Concern in Pit Material®® in the Waste®
Radionuclides
Cesium-137 3.56 x 107 4.05 x 10°
Neptunium-237 4.82 x 10° 5.48 x 10°
Plutonium-238 7.59 x 10°* 8.63 x 10
Plutonium-239/240 2.30x 10* 262 x 10°
Radium-226 4.45x 10° 5.06 x 10!
Ruthenium-106 NA*° 0.00
Strontium-90 4.03 x 10° 458 x 107
Technetium-99 9.83 x 107 1.12x 10°
Thorium-230 236 x 10° 2.68 x 10°
Thorium-232 1.00 x 10! 1.14 x 10°
Uranium-234 8.11 x 10" 9.23 x 10°
Uranium-235/236" 8.53 x 107 9.71 x 10°
Uranium-238 6.13 x 10* 6.98 x 10"
Inorganics
Antimony NA 0.00
Arsenic 5.49 x 10 6.25 x 10°
Barium 9.50 x 10 1.08 x 10°
Beryllium 5.70 x 10° 6.49 x 107
Boron NA 0.00
Cadmium 570 x 1¢° 6.49 x 10’
Chromium 3.00 x 10! 3.41x 10°
Cobalt 2.60 x 10 296 x 10°
Copper 222 x 10 253x10°
Cyanide NA 0.00
Lead 7.96 x 10 9.05 x 10°
Manganese 221 x 107 2.51 x 10°
Mercury NA 0.00
g HE
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' ‘254 : TABLE D.1-7 FEMP-01RI4 DRAFT
=28 -

~ (Continued) October 12, 1993

Potential Constituents of Concern ucr o; xtea;a(;::s:lebl:mﬁon Con?;{::n%z::f tory e
Molybdenum NA 0.00
Nickel - 5.10x 10! 5.80 x 10°
Selenium ' NA 0.00
Silver 1.58 x 10 1.80 x 10°
Thallium 7.10 x 10' 8.08 x 10°
Tin 1.38 x 10 1.57 x 10°
Vanadium 1.00 x 10 1.14 x 10°
Zinc 4.80 x 10' 5.46 x 10°
Organics
1,2,3,7,8-Pentachlorodibenzofuran NA 0.00
2,3,4,7,8-Pentachlorodibenzofuran NA 0.00
2,4,5-Trichlorophenol NA 0.00
4 4-DDT NA 0.00
4-Nitroaniline NA 0.00
4-Nitrophenol NA 0.00
Acenaphthene NA 0.00
Anthracene NA 0.00

"~ Aroclor-1221 NA 0.00
Aroclor-1248 NA 0.00
Aroclor-1254 8.10 x 10? 9.22 x 10°
Aroclor-1260 NA 0.00
Benzo(a)anthracene NA 0.00
Benzo(a)pyrene NA 0.00
Benzo(b)fluoranthene NA 0.00
Benzo(ghi)perylene NA 0.00
Benzo(ghi)fluoranthene NA 0.00
Benzo(k)fluoranthene NA 0.00
Chrysene NA 0.00
Dibenzo(a,h)anthracene NA 0.00
Dichlorodifluorometbane NA 0.00 '

-

FERSUIRRDC 1202ADXIC0 0-01 10:46em

0042

D-1-32

i LT




TABLE D.1-7

b .

. FEMP-01RI-4 DRAFT
(Continued) e = ﬂéf;\;? 8% . October 12, 1993

UCL on Mean Concentration

Contaminant Inventory

Potential Constituents of Concern in Pit Material®* in the Waste®
Fluoranthene NA 0.00
Fluorene NA 0.00
Heptachlorodibenzofuran NA 0.00
Heptachlorodibenzo-p-dioxin NA 0.00
Hexachlorodibenzofuran NA 0.00
Hexachlorodibenzo-p-dioxin NA 0.00
Indeno(1,2,3-cd)pyrene NA 0.00
Naphthalene NA 0.00
Octachlorodibenzofuran NA 0.00
Octachlorodibenzo-p-dioxin NA 0.00
Pentachlorophenol NA 0.00
Phenanthrene NA 0.00
Pyrene NA 0.00
Tetrachlorodibenzofuran NA 0.00
Tetrachloroethene 3.11 x 10! 3.53x 10
Vinyl Chloride NA 0.00

*Uranium-235 in CIS Pit Materials Data Base.

" "UCL - Upper Confidence Limit on mean values were extracted from statistical summaries

presented in Appendix D.

°All concentrations in milligrams per kilogram.

“Total mass in milligrams.

‘NA - Not detected or not analyzed in the CIS or RI/FS Pit Materials data sets.
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FEMP-01RI-4 DRAFT
October 12, 1993

r -
L,A?S? - " TABLED.-S

SOURCE CHARACTERIZATION FOR OPERABLE UNIT 1 - BURN PIT

UCL on Mean Concentration  Contaminant Inventory

¢ 0044

Potential Constituents of Concern in Pit Material®® in the Waste®
Radionuclides
Cesium-137 NA® 0.00
Neptunium-237 8.50 x 10* 2.22 x 10*
Plutonium-238 292x 10°* 7.64 x 10"
Plutonium-239/240 6.43 x 10° 1.68 x 10°
Radium-226 346 x 10° 9.05 x 10?
Ruthenium-106 NA | 0.00
Strontium-90 3.66 x 10”? 9.59 x 102
Technetium-99 3.08 x 10° 8.07 x 10*
Thorium-230 1.89 x 10 494 x 10°
Thorium-232 1.32 x 10? 3.44x 10
Uranium-234 2.49 x 10 6.53 x 10°
Uranium-235/236" 4.69 x 10' 1.23 x 10°
Uranium-238 5.36 x 10° 1.40 x 10"
Inorganics
Antimony 1.78 x 10! 4.66 x 10°
Arsenic 3.47 x 10 9.09 x 10°
Barium 3.05x 10° 7.97 x 10"
Beryllium 7.10 x 10° 1.86 x 10°
Boron 4.82 x 10’ 1.26 x 10°
Cadmium 1.54 x 10! 4.03 x 10°
Chromijum 9.25 x 10 242 x 10°
Cobalt 9.89 x 10 2.59 x 10°
Copper 2.81 x 107 7.36 x 10°
Cyanide 2.10 x 10 5.50 x 10°
Lead 3.10 x 10? 8.11 x 10°
Manganese 9.44 x 10? 2.47 x 10"
Mercury 1.2x 10° 3.14 x 10
PERWIR}\DC.)M‘J&;MMI 10:46em
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TABLE D.1-8
(Continued)

FEMP-01RI4 DRAFT
October 12, 1993

| 4787

UCL on Mean Concentration

Contaminant Inventory

Potential Constituents of Concern in Pit Material® in the Waste®
Molybdenum 2.49 x 10! 6.52 x 10°
Nickel 1.87 x 107 4.88 x 10°
Selenium 1.91 x 10° 5.00 x 10’
Silver 5.06 x 10° 1.32 x 10"
Thallium 5.00 x 10 1.31x 10’
Tin NA 0.00
Vanadium 1.30 x 10? 3.39x 10°
Zinc 5.23 x 107 1.37 x 10"
Or;ganics
1,2,3,7,8-Pentachlorodibenzofuran NA 0.00
2,3,4,7,8-Pentachlorodibenzofuran NA 0.00
2,4,5-Trichlorophenol NA 0.00
4,4-DDT NA 0.00
4-Nitroaniline NA 0.00
4-Nitrophenol NA 0.00
Acenaphthene 1.10 x 10° 2.88 x 10’
Anthracene 3.10 x 10° 8.12 x 10’
Aroclor-1221 NA 0.00
Aroclor-1248 NA 0.00
Aroclor-1254 7.70 x 10° 2.02x 10°
Aroclor-1260 NA 0.00
Benzo(a)anthracene 6.30 x 10° 1.65 x 10°
Benzo(a)pyrene 3.90 x 10° 1.02 x 10°
Benzo(b)fluoranthene’ 9.60 x 10° 2.51 x 10
Benzo(ghi)perylene 2.90 x 10° 7.59 x 10’
Benzo(ghi)fluoranthene NA 0.00
Benzo(k)ﬂuoranihene 3.40 x 10 8.90 x 10°
Chrysene 7.00 x 10° 1.83 x 10°
Dibenzo(a,h)anthracene NA 0.00
FERGUIRNDC.1202AD XXX\I0-01 10:46am G 0 14:5
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FEMP-01RI-4 DRAFT
October 12, 1993

TABLE D.1-8

m""__4 Z 8 Z’, (Continued)

UCL on Mean Concentration = Contaminant Inventory

Potential Constituents of Concern in Pit Material®* in the Waste?
Dichlorodifluoromethane NA 0.00
Fluoranthene 1.60 x 10 4.19 x 10°
Fluorene 1.70 x 1¢° 445 x 10
Heptachlorodibenzofuran NA 0.00
Heptachlorodibenzo-p-dioxin 9.80 x 10* 2.57 x 10
Hexachlorodibenzofuran NA 0.00
Hexachlorodibenzo-p-dioxin NA 0.00
Indeno(1,2,3-cd)pyrene 220 x 10° 5.76 x 10’
Naphthalene 2.00 x 10" 1.05 x 10°
Octachlorodibenzofuran 1.30 x 10* 340x 10°
Octachlorodibenzo-p-dioxin 4.00 x 10® 1.05 x 10°
Pentachlorophenol 2.60 x 10° 6.81 x 10’
Phenanthrene 1.50 x 10} 393 x 10°
Pyrene 1.40 x 10’ 3.67 x 10°
Tetrachlorodibenzofuran NA 0.00
Tetrachloroethene 2.60 x 10" 6.81 x 10°
Vinyl Chloride 3.00 x 10° 7.854 x 10*

*Uranium-235 in CIS Pit Materials Data Base.

*UCL - Upper Confidence Limit on mean values were extracted from statistical summaries

presented in Appendix D.

“All concentrations in milligrams per kilogram.

°Total mass in milligrams.

°NA - Not detected or not analyzed in the CIS or RI/FS Pit Materials data sets.
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TABLE DJF&TZ 4 7 8 ?

FEMP-01RI4 DRAFT
October 12, 1993

SOURCE CHARACTERIZATION FOR OPERABLE UNIT 1 - CLEARWELL

Potential Constituents of Concern

UCL on Mean Concentration

Contaminant Inventory

in Pit Material®* in the Waste*

Radionuclides
Cesium-137 4.66 x 10° 3.49 x 10!
Neptunium-237 3.12 x 10° 2.34 x 10*
Plutonium-238 2.33x10* 1.75 x 10!
Plutonium-239/240 6.43 x 10° 4.82 x 10!
Radium-226 1.19 x 10* 8.91 x 10?
Ruthenium-106 NA® 0.00
Strontium-90 1.63 x 107 1.22 x 10°
Technetium-99 3.08 x 10? 231x10°
'I'horium-_230 2.36 x 10™ 1.77 x 10°
Thorium-232 3.37x 10° 2.53x 10°
Uranium-234 1.28 x 10" 9.57 x 10°
Uranium-235/236" 1.61 x 10° 1.2x 10°
Uranium-238 4.05x 10° 3.03 x 10"
Inorganics
Antimony 3.20 x 10 2.40 x 10°
Arsenic 5.40 x 10! 4.05 x 10°
Barium 6.14 x 10° 4.60 x 10"
Beryllium 7.80 x 10° 5.85x 10’
Boron NA 0.00
Cadmium 7.20 x 10° 5.40 x 10’
Chromium 1.53 x 10? 1.15x 10°
Cobalt 2.30 x 10! 1.72 x 10°
Copper 242x 10 1.81 x 10"
Cyanide 9.20 x 10° 6.90 x 107
Lead 4.33 x 107 3.25x 10°
Manganese 1.32 x 10* 9.93 x 10"
Mercury 4.80 x 10° 3.60 x 10’

004t
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FEMP-01RI-4 DRAFT
October 12, 1993

- TABLE D.1-9
Mw4? 8 7 o - (Continued)

UCL on Mean Concentration  Contaminant Inventory

Potential Constituents of Concern in Pit Material®® in the Waste®
Molybdenum 3.65 x 10! 2.74 x 10
Nickel 1.67 x 10 1.25 x 10°
Seleﬁiut;m 3.70 x 10° 2.77 x 10°
Silver 9.84 x 10° 7.38 x 10°
Thallium 2.10 x 10° 1.57 x 10’
Tin 1.82 x 10! 1.36 x 10°
Vanadium 220x 10 1.65 x 10*
Zinc 2.46 x 10° 1.85x 10°
Organics

1,2,3,7,8-Pentachlorodibenzofuran NA 0.00
2,3,4,7,8-Pentachlorodibenzofuran NA 0.00
2,4,5-Trichlorophenol 6.20 x 10° 4.65x 10
4.4-DDT NA 0.00
4-Nitroaniline NA 0.00
4-Nitrophenol NA 0.00
Acenaphthene NA 000
Anthracene 4.50 x 10" 3.37x 10°
Aroclor-1221 NA 0.00
Aroclor-1248 3.08 x 10" 231x10°
Aroclor-1254 6.44 x 10" 4.82x 10°
Aroclor-1260 NA 0.00
Benzo(a)anthracene 8.90 x 10™ 6.67 x 10°
Benzo(a)pyrene 6.70 x 10" 5.02 x 10°
Benzo(b)fluoranthene 7.10 x 10? 5.32x 10°
Benzo(ghi)perylene 2.30 x 10" 1.72 x 10¢
Benzo(ghi)fluoranthene NA 0.00
Benzo(k)fluoranthene 7.50 x 10? 5.62 x 10°
Chrysene 1.00 x 10° 7.50 x 10°
Pibenzo(a,h)anthracene NA 0.00

v v
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FEMP-01R1-4 DRAFT
October 12, 1993

TABLE D.1-9 : L
(Continu?d) e 4 7 8 2,

UCL on Mean Concentration ~ Contaminant Inventory

Potential Constituents of Concern in Pit Material®* in the Waste®
Dichlorodifluoromethane NA 0.00
Fluoranthene 3.10 x 10° 2.32 x 10’
Fluorene o 2.80 x 10" 2.10 x 10°
Heptachlorodibenzofuran NA 0.00
Heptachlorodibenzo-p-dioxin NA | 0.00
Hexachlorodibenzofuran NA ‘ 0.00
Hexachlorodibenzo-p-dioxin NA 0.00
Naphthalene NA 0.00
Indeno(1,2,3-cd)pyrene 2.70 x 10?! 2.02 x 10°
Octachlorodibenzofuran NA 0.00
Octachlorodibenzo-p-dioxin NA 0.00
Pentachlorophenol NA 0.00
Phenanthrene 1.79 x 10° _ 1.34 x 10
Pyrene 1.40 x 10° 1.05 x 10’
Tetrachlorodibenzofuran NA 0.00
Tetrachloroethene NA 0.00
Vinyl Chloride NA 0.00

*Uranium-235 in CIS Pit Materials Data Base.

"UCL - Upper Confidence Limit on mean values were extracted from statistical summaries presented in
Appendix D.

°All concentrations in milligrams per kilogram.

°Total mass in milligrams.

°NA - Not detected or not analyzed in the CIS or RI/FS Pit Materials data sets.

0049
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FEMP-01RI4 DRAFT

- 92 October 12, 1993
5’”"’:47 8 | . TABLE D.1-10
LEACHATE A AND LEACHATE B COMPOSITIONS
FOR INORGANICS AND RADIONUCLIDES IN
OPERABLE UNIT 1 - PIT 1
Leachate A Leachate B
Element Concentration® Constraint® Concentration®  Constraint®
pH 11.8 SU NA® 6.75 SU EQ3/6
Eh -0.190 V NA +0.400 V EQ3/6
Antimony 0.3225 ISL 0.3225 ISL
Arsenic 0.0028 ' ISL 0.0028 ISL
Barium 1.9236 ISL 1.9236 ISL
Beryllium 0.0774 ISL 1.83 x 10° BeO
Boron 1.2279 ISL 1.2279 ISL -
Cadmium 0.0414 ISL 0.0414 ISL
Cesium-137° 1.2 x 101 mdl-ISL 1.2x10™ mdl-ISL
Chromium 0.1929 ISL 3.42 x 10* cro,
Cobalt 1.3215 ISL 1.3215 ISL
Copper 0.0832 ISL 0.0832 ISL
Cyanide 0.5437 ISL 0.5437 ©ISL
Lead 0.0048 ISL 0.0048 ISL
Manganese 208.3633 ISL 0.0771 carb.SS*®
Mercury 0.0002 ISL 1.8 x 107 calomel
Molybdenum 0.3605 ISL 0.3605 ISL
Neptunium-237 |
Nickel 8.2943 ISL 8.2943 ISL
Nitrate 194.7 ISL 194.7 ISL
Plutonium-238
Plutonium-239 and
240
Radium-226* 1.213 x 107 ISL 1.213 x 107 ISL
Ruthenium-106 : ; : .
Selenium
Silver 0.1181 ISL 0.1181 ISL

FERVOUIRADC.1202AD.110\10-0] 10:04am
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_ _ . October 12, 1993
TABLE D110 47 8 7, o
(Continued) - -.
Leachate A Leachate B

Element Concentration* Constraint® Concentration®  Constraint®
Strontium-90* 9.12 x 10 ISL 2.84 x 107 carb.SS
Technetium-99* 2.18 x 10 TCLP 2.18 x 10°¢ TCLP
Thorium-230 2.57 x 10* mdl-ISL 2.08 x 10° ThO,
Thorium-232 0.0046 mdl-ISL 2.08 x 107 ThO,
Thorium-Total’ 0.0015 mdl-ISL 2.08 x 107 ThO,
Uranium-234* 5.75 x 10* ISL 5.75 x 10* ISL
Uranium-235¢ 1.24 x 10 ' ISL 1.24 x 10" ISL
Uranium-238° 11.93 ISL 11.93 ISL
Uranium-Total® 10.8615 ISL 10.86 ISL
Vanadium 0.1103 ISL 0.1103 ISL
Zinc - 0.2115 ISL 3.54 x 10° carb.SS

Element concentrations in milligrams per liter (ppm), pH in standard units (SU), and Eh in Volts (V).
Blank spaces indicate that the constituent was not detected or analyzed in waste pit materials, therefore _
no leachate concentration was derived and the waste unit was assumed to have O source for that
constituent.

Constraint on reported concentration is by EQ3/6 Geochemical Code (EQ3/6) Toxicity Characteristic
Leaching Procedure (TCLP), in situ leachate (ISL), maximum detection limit (mdl), US EPA 70-year
rule (70-year), or by solubility with respect to the indicated mineral phase.

NA = Not applicable.

Radioactive constituent. Formula for conversion of aqueous radioactivity to concentration of
radionuclide in solution:

mg/l = 2.798 x 10™°.(gram formula wt)-(Activity in pCi/0)-(half-life in years)

carb.SS is carbonate solid solution which includes calcite, magnesite, rhodochrosite, siderite, strontianite,
and smithsonite components.
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-
TABLE D.1-11
LEACHATE A AND LEACHATE B COMPOSITIONS i
FOR INORGANICS AND RADIONUCLIDES IN
OPERABLE UNIT 1 - PIT 2
Leachate A Leachate B
Element Concentration* Constraint® Concentration® Constraint®
pH 10.3 SU NA® 6.52 SU EQ3/6
Eh -0.108 V NA +0415V EQ3/6
Ammonia 275. ISL 275. ISL
Antimony 0.571 ISL . 0.571 ISL
Arsenic 0.0677 ISL 0.0677 ISL
Barium 0.449 ISL 0.1564 barite
Beryllium 0.0057 ISL 0.004 BeO
Boron 2.82 ISL 2.82 ISL
Cadmium 0.279 ISL 0.279 ISL
Cesium-137 1.2 x 107 mdl-ISL 12 x 10 mdl-ISL
Chromium 0.0889 ISL 4.59 x 10* Cro, ‘
Cobalt 0.595 ISL 0.595 ISL
Copper 0.145 ' ISL 0.145 ISL
Cyanide 0.0316 ISL 0.0316 ISL
Lead 0.0183 ISL 0.0183 ISL
Manganese 452 ISL 393 x 10° carb.SS*
Mercury 0.0046 ISL 9.8 x 10 calomel
Molybdenum 1.57 ISL 1.57 ISL
Neptunium-237°
Nickel 0.189 ISL 0.189 ISL
Nitrate 4,650. ISL 4,650. ISL
Plutonium-238 29x 10 mdl-ISL 6.59 x 10" PuO,
Plutonium-239 8.03 x 10? mdl-ISL 6.59 x 10™ PuO,
and 240
Radium-226° 2.82 x 107 ISL 2.82x 107 ISL
Ruthenium-106 224 x 10™ mdl-ISL 224 x 10 mdl-ISL
Selenium 0.0583 ISL 0.0583 ISL '
m&ix&:@n.ummx 10:05am
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FEMP-01RI-4 DRAFT

: B .. October 12, 1993
TABLE D/1-11 PT?%FZ 8¢ -° .
{Continued)
Leachate A Leachate B
Element Concentration® Constraint Concentration* Constraint®
Silver 0.115 ISL 0.115 ISL
Strontium-90° 4.7 x 10 ISL - 3.14 x 10 carb.ss
ﬂ Technetium-99° 5.33 x 10° TCLP 5.33 x 10° TCLP
Thallium 0.0055 ISL 0.0055 ISL
Thorium-230 9.3 x10% TCLP 2.05 x 10? ThO,
Thorium-232 0.0046 mdl-TCLP 2.05 x 10* ThO,
Thorium-Total® 0.0084 TCLP 2.05 x 10? thorianite
Tin
Uranium-234° 1.74 x 10* ISL 1.74 x 10* ISL
Uranium-235° 3.68 x 10? ISL 3.68 x 107 ISL
Uranium-238° 3.73 ISL 3.73 ISL
. Uranium-Total® 3.65 ISL 3.65 ISL
Vanadium 0.334 ISL 0.334 ISL
Zinc 0.063 ISL 2.44 x 10* carb.SS

* Element concentrations in milligrams per liter (ppm), pH in standard units (SU), and Eh in Volts
(V). Blank spaces indicate that the constituent was not detected or analyzed in waste pit materials,
therefore no leachate concentration was derived and the waste unit was assumed to have 0 source
for that constituent.

® Constraint on reported concentration is by EQ3/6 Geochemical Code (EQ3/6) Toxicity Characteristic
Leaching Procedure (TCLP), in situ leachate (ISL), maximum detection limit (mdl), US EPA 70-
year rule, or by solubility with respect to the indicated mineral phase.

¢ NA = Not applicable.
¢ carb.SS is carbonate solid solution which includes calcite, magnesite, rhodochrosite, siderite,

strontianite, and smithsonite components.

¢ Radioactive constituent. Formula for conversion of aqueous radioactivity to concentration of
radionuclide in solution:
mg/0 = 2.798 x 10.(gram formula wt)-(Activity in pCi/0)-(half-life in years)
! No concentration units have been specified for F and NO, in the data sets but these are assumed in

ppm of mg/l.

FEROUIRNDC.1202AD.111\10-01 10:06em
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TABLE D.1-12

LEACHATE A AND LEACHATE B COMPOSITIONS
FOR INORGANICS AND RADIONUCLIDES IN
OPERABLE UNIT 1 - PIT 3

FEMP-01R1I4 DRAFT
October 12, 1993

Leachate A Leachate B
Element Concentration* Constraint® Concentration* Constraint®
pH 7.7SU NA® 6.54 SU EQ3/6
Eh +0.115V NA +0.118 V EQ3/6
Ammonia 2,625. ISL 2,625. ISL
Antimony 0.656 ISL 0.656 ISL
Arsenic 1.49 ISL 1.49 ISL
Barium 0.526 ISL 0.061 barite
Beryllium 0.0081 ISL 0.0041 BeO
Boron 5.48 ISL 5.48 ISL
Cadmiun; 0.311 ISL 0.311 ISL
Cesium-137¢
Chromium 0.182 ISL 0.182 ISL
Cobalt 0.137 ISL 0.137 ISL
Copper 0.782 ISL 0.782 ISL
Cyanide 1.27 ISL 1.27 ISL
Lead 1.61 ISL 1.61 ISL
Manganese 132. ISL 0.197 carb.SS°
Mercury 0.0988 ISL 2.16 x 10 calomel
Molybdenum 2.8 ISL 2.8 ISL
Nickel 0.0473 ISL 0.0473 ISL
Nitrate 6,574. ISL 6,574. ISL
Plutonium-238* 29x 10" mdI-ISL 29 x 10" mdl-ISL
Plutonium-239 8.03 x 10? mdl-ISL 6.9 x 10 PuO,
and 240
Radium-226° 1.95 x 10°* TCLP 1.95 x 10°* TCLP
Ruthenium-106*
Selenium 0.14 ISL 0.14 ISL
Silver 0.165 ISL 0.0285 Ag
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TABLE D.1-12
(Continued)
Leachate A Leachate B
Element Concentration® Constraint® Concentration® Constraint®
Strontium-90° 7.5 x 10 ISL 83x 10" carb.SS
Technetium-99¢ 2.06 x 19° ISL 2.06 x 10° ISL
Thallium 0.107 ISL 0.107 ISL
Thorium-230* 5.5 x 10° TCLP 1.95 x 10° ThO,
Thorium-232° 0.0046 md]l-TCLP 1.95 x 10* ThO,
Thorium-Total* 0.0029 mdl-TCLP 1.95 x 10” ThO,
Tin 0.2 ISL 0.2 ISL
Uranium-234* 2.57 x 10* ISL 2.57 x 10° ISL
Uranium-235¢ 0.0367 ISL 0.0367 ISL
Uranium-238* 7.42 ISL 7.42 ISL -
Uranium-Total* 4.96 ISL 4.96 ISL
Vanadium 1.24 ISL 1.24 ISL
Zinc 0.158 ISL 1.16 x 10° carb.SS

-

* Element concentrations in milligrams per liter (ppm), pH in standard units (SU), and Eh in Volts (V).
Blank spaces indicate that the constituent was not detected or analyzed in waste pit materials, therefore
no leachate concentration was derived and the waste unit was assumed to have 0 source for that

constituent.

Constraint on reported concentration is by EQ3/6 Geochemical Code (EQ3/6) Toxicity Characteristic

Leaching Procedure (TCLP), in situ leachate (ISL), maximum detection limit (mdl), US EPA 70-year

rule, or by solubility with respect to the indicated mineral phase.

NA = Not applicable.
Radioactive constituent. Formula for conversion of aqueous radioactivity to concentration of

radionuclide in solution:
mg/0 = 2.798 x 10" (gram formula wt)-(Activity in pCi/0)-(half-life in years)

and smithsonite components.

FERVUIRNDC.1202AD.112\10-01 10:08am
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i e TABLE D.1-13

N LEACHATE A AND LEACHATE B COMPOSITIONS

FOR INORGANICS AND RADIONUCLIDES IN
OPERABLE UNIT 1 - PIT 4
Leachate A Leachate B
Element Concentration* Constraint® Concentration* Constraint®
pH 7.1 SU NA® 6.88 SU EQ3/6
Eh 0.2221 V NA +0.257 V EQ3/6
Ammonia 81.2 ISL 81.2 ISL
Antimony 0.956 ISL 0.956 ISL
Arsenic 0.0025 ISL 0.0025 ISL
Barium 2.79 ISL 0.0441 barite
Beryllium 0.0809 ISL 7.12 x 10* ISL
Boron 2.93 ISL 2.93 ISL
Cadmium 0.118 ISL 0.118 ISL
Cesium-137°
Chromium 2.22 ISL 0.0406 Cro,
Cobalt 0.338 ISL 0.338 ISL
Copper 0.643 ISL 0.643 ISL
Cyanide 0.0265 ISL 0.0265 ISL
Lead 0.002 ISL 0.002 ISL
Manganese 588. ISL 5.98 x 103 carb.SS®
Mercury 0.0002 ISL 8.8 x 107 calomel
Molybdenum 0.629 ISL 0.629 ISL
Neptunium-237° 5.11 x 107 TCLP 1.45 x 10? NpO,
Nickel 2.13 ISL 2.13 ISL
Nitrate 7.3 ISL 7.3 ISL
Plutonium-238* 2.86 x 10" mdl-ISL 2.86 x 10 mdI-ISL
Plutonium-239 8.03 x 10* mdl-ISL 1.01 x 107 PuO,
and 240
Radium-226° 9.4 x 10° ISL 9.4 x 10° ISL
Ruthenium-106* '
Selenium 0.0025 ISL 0.0025 ISL
D-146




FEMP-01RI4 DRAFT

4 787 October 12, 1993

TABLE D.1-13
(Continued)
Leachate A Leachate B
Element Concentration* Constraint® Concentration* Constraint®
Silver 1.16 ISL 0.056 Ag
Strontium-90° 1.22 x 10 ISL 7.31 x 10" carb.SS
Technetium-99¢ 2.07 x 10°® ISL 2.07 x 10° ISL
Thallium
Thorium-230? 2.7 x 107 ISL 2.1x10° ThO,
Thorium-232° 0.0087 mdl-ISL 2.1x10° ThO,
Thorium-Total* 0.017 ISL 2.1 x10% thorianite
Tin 0.2 mdl-ISL 0.2 mdl-ISL
Uranium-234¢ 0.0238 ISL 0.0238 ISL
Uranium-235¢ 12.7 ISL 12.7 ISL
Uranium-238¢ 1,280 ISL 1,280 ISL
Uranium-Total* 500 ISL 500 ISL
Vanadium 0.929 ISL 0.0145 carb.SS
Zinc 0.412 ISL 0412 ISL

* Element concentrations in milligrams per liter (ppm), pH in standard units (SU), and Eh in Volts (V).
Blank spaces indicate that the constituent was not detected or analyzed in waste pit materials, therefore
no leachate concentration was derived and the waste unit was assumed to have 0 source for that
constituent.

® Constraint on reported concentration is by EQ3/6 Geochemical Code (EQ3/6) Toxicity Characteristic
Leaching Procedure (TCLP), in situ leachate (ISL), maximum detection limit (mdl), US EPA 70-year
rule, or by solubility with respect to the indicated mineral phase.

¢ NA = Not applicable.

¢ Radioactive constituent. Formula for conversion of aqueous radioactivity to concentration of
radionuclide in solution:
mg/0 = 2.798 x 10".(gram formula wt)-(Activity in pCi/0)-(half-life in years)

® carb.SS is carbonate solid solution which includes calcite, magnesite, rhodochrosite, siderite, strontianite,
and smithsonite components.

FEROUIRNDC.1202AD.113\10-01 10:08em - '
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W&'Z 8 ,2, TABLE D.1-14
LEACHATE A AND LEACHATE B COMPOSITIONS
FOR INORGANICS AND RADIONUCLIDES IN
OPERABLE UNIT 1-PIT §
Leachate A Leachate B
Element Concentration* Constraint® Concentration* Constraint®
Antimony 0.1577 TCLP 0.1577 TCLP
Arsenic 0.00928 TCLP 0.00928 TCLP
Barium 0.628 TCLP 0.628 TCLP
Beryllium 0.0198 TCLP 0.0198 TCLP
Boron
Cadmium 0.0094 TCLP 0.0094 TCLP
Cesium-137° 1.04 x 107 Sw 1.04 x 10”® SwW
Chromium 0.0243 TCLP 0.0243 TCLP
Cobalt - 0.0748 TCLP 0.0748 TCLP
Copper 0.9478 TCLP 0.9478 TCLP
Cyanide 8.64 x 107 70-year 8.64 x 10? 70-year
Lead 0.0177 TCLP 0.0177 TCLP
Manganese 2.4135 TCLP 2.4135 . TCLP
Mercury 0.0218 TCLP 0.0218 TCLP
Molybdenum 1.15x 102 70-year 1.15x 102 70-year
Neptunium-237° 5.0x 107 mdl-SW 5.0 x 107 mdl-SW
Nickel 0.3025 TCLP 0.3025 TCLP
Plutonium-238° 2.8 x 102 mdl-SW 2.8 x 102 mdl-SW
Plutonium-239 8 x 107 mdl-SW 8 x 107 mdi-SW
and 240° '
Radium-226° 1.95 x 10° 70-year 1.95 x 10° 70-year
Ruthenium-106° 1.27 x 10 mdl-SW 1.27 x 10 mdl-SW
Selenium 0.0021 Sw 0.0021 Sw
Silver 3.35x 10° mdl-SW 3.35x 10° mdl-SW
Strontium-90° 29x 107 SW 29x 10" SW
Technetium-99° 1.88 x 10° SW 1.88 x 10° SW
Thallium 5.5x10* mdl-SW 5.5x10* mdi-SW
FERGUIRADC.1202AD.114\10-01 10:10zm
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TABLE D.1-14 ,
(Continued) N
Leachate A Leachate B ,
Element Concentration* Constraint® Concentration* Constraint®
Thorium-230° 5.14 x 10? Sw 5.14 x 10” SwW
Thorium-232° 4.6 x 10* mdl-SW 46x 10* mdl-SW
Tin 8.29 70-year 8.29 70-year
Uranium-234° 6.79 x 10° Sw 6.79 x 10° SW
Uranium-235° 0.0089 Sw 0.0089 SW
Uranium-238° 1.2 SwW 1.2 Sw
Vanadium 1.4388 TCLP 1.4388 TCLP
Zinc 0.3338 TCLP 0.3338 TCLP

* Element concentrations in milligrams per liter (ppm), pH in standard units (SU), and Eh in Volts
(V). Blank spaces indicate that the constituent was not detected or analyzed in waste pit materials,
therefore no leachate concentration was derived and the waste unit was assumed to have 0 source

for that constituent.

* Constraint on reported concentration is by Toxicity Characteristic Leaching Procedure (TCLP),
surface water (SW), the maximum detection limit (mdl), US EPA 70-year rule (70-year), or by
solubility with respect to the indicated mineral phase.

¢ Radioactive constituent. Formula for conversion of aqueous radioactivity to concenlrauon of
radionuclide in solution:
mg/¢ = 2.798 x 10"°(gram formula wt)-(Activity in pCi/f)-(half-life in years)

FERVOU1RNDC.1202AD.114\10-01 10:10am
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%—_’ 47 8% - TABLE D.1-15
LEACHATE A AND LEACHATE B COMPOSITIONS
~FOR INORGANICS AND RADIONUCLIDES IN
OPERABLE UNIT 1 - PIT 6
Leachate A Leachate B
Constituent Concentration* Constraint® Concentration* Constraint®
Antimony
Arsenic 0.6316 TCLP 0.6316 TCLP
Barium 1.9559 TCLP 1.9559 TCLP
Beryllium 0.0204 TCLP 0.0204 TCLP
Boron
Cadmium 9.5 x 10" mdl-SW 9.5x 10* mdl-SW
Cesium-137° 8.6 x 10" mdl-SW 8.6 x 10 mdl-SW
Chromium 22x10° mdl-SW 22x10° mdl-SW
Cobalt 475 x 10° mdl-SW 4.75 x 10? mdl-SW
Copper 0.006 mdl-SW 0.006 mdl-SW
Cyanide
Lead 0.6914 TCLP 0.6914° TCLP
Manganese 2.008 TCLP 2.008 TCLP
Mercury
Molybdenum
Neptunium-237° 1.06 x 10° mdl-SW 1.06 x 10° mdl-SW
Nickel 0.165 TCLP 0.165 TCLP
Plutonium-238° 1.1 x 10™ mdl-SW 1.1x 10 mdl-SW
Plutonium-239 8 x 107 mdl-SW 8 x 107 mdl-SW
and 240°
Radium-226° 50x 10™M mdl-SW 5.0x 10" mdl-SW
Ruthenium-106°
Selenium
Silver 0.0667 TCLP 0.0667 TCLP
Strontium-90° 7.0 x 10 mdl-SW 7.0x 102 mdl-SW
Technetium-99° 1.612 x 10* Sw 1.612 x 10 Sw
Thallium 0.7535 . - . TCLP 0.7535 TCLP ‘
Wlml;;'hb.i:ls"lo-ol 10:1lam
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TGt | - 4787
Leachate A Leachate B

Constituent Concentration* Constraint® Concentration* Constraint®
Thorium-230° 1.5x 10° SW 1.5x 10° SW
Thorium-232° 4.6 x 10* mdl-SW 46x 10" mdl-SW
Tin 1.30 70-year 1.30 70-year
Uranium-234° 1.377E-05 Sw 1.377 x 10° Sw
Uranium-235°¢ 462 x 10° Sw 4.62 x 10° SwW
Uranium-238° 1.496 Sw 1.496 Sw
Vanadium 7.0x 10° mdl-SW 7.0 x 107 mdl-SW
Zinc 1.7918 TCLP 1.7918 TCLP

* Element concentrations in milligrams per liter (ppm), pH in standard units (SU), and Eh in Volts (V). .
Blank spaces indicate that the constituent was not detected or analyzed in waste pit materials, therefore
no leachate concentration was derived and the waste unit was assumed to have 0 source for that
constituent.

® Constraint on reported concentration is Toxicity Characteristic Leaching Procedure (TCLP), surface
water (SW), maximum detection limit (mdl), or by the US EPA 70-year rule (70-year).

¢ Radioactive constituent. Formula for conversion of aqueous radioactivity to concentration of
radionuclide in solution:
mg/¢ = 2.798 x 10™°-(gram formula wt)-(Activity in pCi/0)-(half-life in years) -

0061
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EB:—::T 47 8 ? ' TABLE D.1-16
LEACHATE A AND LEACHATE B COMPOSITIONS
FOR INORGANICS AND RADIONUCLIDES IN
OPERABLE UNIT 1 - BURN PIT
Leachate A Leachate B
Constituent Concentration* Constraint® Concentration* Constraint®
pH 12.16 SU NA*° 6.84SU EQ3/6
Eh +0.1377 V NA +0259 Vv EQ3/6
Antimony 0.103 ISL 0.103 ISL
Arsenic 0.0494 ISL 0.0494 ISL
Barium 8.3836 ISL 0.035 barite
Beryllium 0.0082 ISL 8.22 x 10* BeO
Boron 2.12 ISL 2,12 ISL
Cadmium 0.0197 ISL. 0.0197 ISL
Cesium-137*
Chromium 0.129 ISL 0.129 ISL
Cobalt 0.0377 ISL 0.0377 ISL
Copper 0.118 ISL 0.118 ISL
Cyanide 3.6 ISL 36 . ISL
Lead 0.0981 ISL 0.0113 PbCO,
Manganese 2.96 ISL 0.0298 carb.SS°
Mercury 3.0x10* ISL 24 x10® calomel
Molybdenum 1.05 ISL 1.05 ISL
Neptunium-237¢ 3.9 x 107 mdl-ISL 1.5 x 10° NpO,
Nickel 0.299 ISL 0.299 ISL
Nitrate 5.7 ISL 5.7 ISL
Plutonium-238* 2.86 x 10! mdi-ISL 2.86 x 10 mdl-ISL
Plutonium-239 8.03 x 10? mdl-ISL 9.1 x 10 PuO,
and 24(°
Radium-226° 7.34x 10°* ISL 7.34x 10°® ISL
Ruthenium-106*
Selenium 0.0038 ISL 0.0038 ISL
Silver 0.107 ISL 2.06 x 10° Ag
Q (\WIMIMJINMI 10:51lam D.l-52
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Leachate A ~ Leachate B
Constituent Concentration* Constraint® Concentration* Constraint®

Strontium-90* 1.8 x 10™ mdl-ISL 1.67 x 10" carb.SS
Technetium-99* 1.47 x 10°® TCLP 1.47 x 10 TCLP
Thorium-230° 1.13x 107 TCLP 212 x 10° ThO,
Thorium-232S¢ 0.0110 TCLP 2.12x 10? ThO,
Thorium-Total* 0.0106 TCLP 2.12 x 10* ThO,
Tin
Uranium-234¢ 1.46 x 10* ISL 1.46 x 10 ISL
Uranium-235* 3.04 x 107 . ISL 3.04 x 107 ISL
Uranium-238* 2.95 ISL 2.95 ISL
Uranium-Total* 2.87 ISL 2.87 ISL
Vanadium 0.0743 ISL 0.0743 ISL
Zinc 0.253 ISL 0.0110 carb.SS

Element concentrations in milligrams per liter (ppm), pH in standard units (SU), and Eh in Volts
(V). Blank spaces indicate that the constituent was not detected or analyzed in waste pit materials,
therefore no leachate concentration was derived and the waste unit was assumed to have 0 source
for that constituent.

Constraint on reported concentration is by EQ3/6 Geochemical Code (EQ3/6) Toxicity Characteristic
Leaching Procedure (TCLP), in situ leachate (ISL), maximum detection limit (mdl), US EPA 70-
year rule, or by solubility with respect to the indicated mineral phase.

¢ NA = Not applicable.

Radioactive constituent. Formula for conversion of aqueous radioactivity to concentration of
radionuclide in solution:

mg/l = 2.798 x 10"-(gram formula wt)-(Activity in pCi/)-(half-life in years)

carb.SS is carbonate solid solution which includes calcite, magnesite, rhodochrosite, siderite,
strontianite, and smithsonite components.

FFP%
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A% % TABLE D.1-17
LEACHATE A AND LEACHATE B COMPOSITIONS
FOR INORGANICS AND RADIONUCLIDES IN
OPERABLE UNIT 1 - THE CLEARWELL
Leachate A Leachate B
Constituent Concentration* Constraint® Concentration* Constraint®
Antimony 7.0 x 10° mdl-SW 7.0 x 10* mdl-SW
Arsenic 0.0042 sw 0.0042 Sw
Barium 1.35 x 107 mdl-SW 1.35x 10? mdl-SW
Beryllium 5.0x 10" mdl-SW 5.0x 10 mdl-SW
Boron
Cadmium 9.5 x 10* mdl-SW 9.5x 10* mdl-SW
Cesium-137° 7.0 x 10" mdl-SW 7.0x 10" mdl-SW
Chromium 0.0022 mdl-SW 0.0022 mdl-SW
Cobalt 475 x 10° mdl-SW 4.75x 10° mdl-SW
Copper 0.019 Sw 0.019 SwW
Cyanide 0.087 Sw 0.087 SwW
Lead 55x10* mdl-SW 55x10* mdl-SW
Manganese 0.02 Sw 0.02 . SW
Mercury 1.0 x 10* mdl-SW 1.0x 10* mdl-SW
- Molybdenum 5.28 70-year 5.28 70-year
Nickel 9.0 x 10° mdl-SW 9.0 x 10° mdI-SW
Neptunium-237° 4.51 x 10 ‘ 70-year 4.51 x 10* 70-year
Plutonium-238° 1.1 x 10™ mdl-SW 1.1x10™ mdl-SW
Plutonium-239 48x10° mdil-SW 4.8 x 10? mdl-SW
and 240° :
Radium-226° 1.1 x 10? SW 1.1 x10? SW
Ruthenium-106°
Selenium 0.003 SwW 0.003 SwW
Silver 0.014 SwW 0.014 SwW
Strontium-90° 1.06 x 10" mdl-SW 1.06 x 10! mdl-SW
Technetium-99° 2.36 x 10* SwW 236 x 10* Sw
Thallium 5.5E-04 mdl-SW ‘ 5.5x10* mdl-SW

FER'GUIRNDC.1202AD.11\10-01 10:12am

(0064




FEMP-01RI<4 DRAFT
October 12, 1993

“conimey B 4787
Leachate A Leachate B
Constituent Concentration* Constraint® Concentration* Constraint®
Thorium-230° 2.06E-08 SwW 2.06 x 10°* Sw
Thorium-232° 4.6E-04 mdIl-SW 46 x 10* mdl-SW
Tin 2.62 70-year 2.62 70-year
Uranium-234° 3.07 x 10* SwW 3.07 x 10* SwW
Uranium-235¢ 0.056 SwW 0.056 Sw
Uranium-238° 18.6 Sw 18.6 SwW
Vanadium 0.513 SwW 0.513 SwW
Zinc 0.047 SwW 0.047 SwW

* Element concentrations in milligrams per liter (ppm), pH in standard units (SU), and Eh in Volts
(V). Blank spaces indicate that the constituent was not detected or analyzed in waste pit materials,
therefore no leachate concentration was derived and the waste unit was assumed to have 0 source

for that constituent.

® Constraint on reported concentration is by the maximum detection limit (mdl), surface water (SW),

or by US EPA 70-year rule (70-year).

¢ Radioactive constituent. Formula for conversion of aqueous radioactivity to aqueous coricentration

of radionuclide:

mg/l = 2.798 x 10"°-(gram formula wt.)-(Activity in pCi/9)-(half-life in years)

FERVUIRNDC.1202AD.117\10-01 10:12am
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TABLE D.1-18
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ORGANIC LEACHATE CONCENTRATIONS IN OPERABLE UNIT 1 - PIT 1

n :”\.55 3

Leachate
Organic Constituents Concentrations** Constraint
1,2,3,7,8-pentachlorodibenzofuran 6 x 10* ISL
2,3,4,7,8-pentachlorodibenzofuran 9x 10* ISL
2,4,5-trichlorophenol
4.4’-DDT 0.5 mdl-ISL
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene mdI-ISL
Aroclor-1221 25 mdl-ISL
Aroclor-1242
Arcclor-1248 3.1 ISL
Aroclor-1254 5 mdI-ISL
Aroclor-1260 5 mdI-ISL
Benzo(a)anthracene 40 mdl-ISL l
Benzo(a)pyrene 40 mdl-ISL
Benzo(b)fluoranthene 40 mdl-ISL
Benzo(ghi)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene 40 mdl-ISL
Chrysene 40 mdI-ISL
Dibenzo(a,h)anthracene
Dichlorodifluoromethane 200 mdl-ISL
Fluoranthene 40 mdl-ISL
Fluorene
Heptachlorodibenzofuran 1.7 x 10 mdl-ISL
Heptachlorodibenzo-p-dioxin 3.4x10° mdl-ISL
Hexachlorodibenzofuran 1.4 x 10° mdl-ISL
( m@mmc.»{‘m.nwo-m 10:13am
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TABLE D.1-18 :
(Continued) 4
Leachate _18 ?i "
Organic Constituents Concentrations*" Constraint
Hexachlorodibenzo-p-dioxin 2.2x10° mdl-ISL
Indeno(1,2,3-cd)pyrene
Naphthalene 40 mdl-ISL
Octachlorodibenzofuran 6 x 10* ISL
Octachlorodibenzo-p-dioxin 1.6 x 10 ISL
Pentachlorophenol
Phenanthrene 40 mdl-ISL
Pyrene 40 mdl-ISL
Tetrachlorodibenzofuran 1.24 x 10? ISL
Tetrachloroethene 47 ISL -
Vinyl Chloride

* Constituent concentrations in micrograms per liter.

® Blank spaces indicate that the constituent was not detected or analyzed in waste pit materials, therefore
no leachate concentration was derived and the waste unit was assumed to have 0 source for that

constituent.

¢ Constraint on reported concentration is by maximum detection limit (mdl), in situ leachate (ISL), CIS

surface water (CISsw), or by the US EPA 70-year rule (70-year).

FER\GUIRNDC.1202AD.118\10-01 10:13am
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ORGANIC LEACHATE CONCENTRATIONS IN OPERABLE UNIT 1 - PIT 2

'\N[RSY

R

Leachate
Organic Constituents Concentrations*® Constraint®
1,2,3,7,8-pentachlorodibenzofuran 1x10° mdI-ISL
2,3,4,7,8-pentachlorodibenzofuran
2,4,5-trichlorophenol
4,4'-DDT 1 mdI-ISL
4-Nitroaniline 50 mdl-ISL
4-Nitrophenol 50 mdI-ISL
Acenaphthene 12 ISL
Acenaphthylene ISL
Anthracene 2 ISL
Aroclor-1221
Aroclor-1242
Aroclor-1248 0.5 mdl-ISL
Aroclor-1254 1 mdl-ISL
Aroclor-1260
Benzo(a)anthracene 10 mdl-ISL
Benzo(a)pyrene 10 mdl-ISL
Benzo(b)fluoranthene 10 mdl-ISL
Benzo(ghi)fluoranthene 6.24 x 10 70-year
Benzo(ghi)perylene 10 mdI-ISL
Benzo(k)fluoranthene 10 mdl-ISL
Chrysene 10 mdl-ISL
Dibenzo(a,h)anthracene 10 mdl-ISL
Dichlorodifluoromethane
Fluoranthene ISL
Fluorene 6 ISL
Heptachlorodibenzofuran 9x 10* ISL
Heptachlorodibenzo-p-dioxin 3.6x 10° mdl-ISL
See footnotes at end of table
FERGUIRNDC.1202AD.11A10-01 10:13am
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TABLE D.1-19 .
(Continued) —- 4978%
Leachate
Organic Constituents Concentrations*® Constraint®
Hexachlorodibenzofuran 1.7 x 10° mdl-ISL
Hexachlorodibenzo-p-dioxin 3x10° mdl-ISL
Indeno(1,2,3-cd)pyrene 10 mdl-ISL
Naphthalene 10 mdl-ISL
Octachlorodibenzofuran TE-04 ISL
Octachlorodibenzo-p-dioxin 4.2E-03 ISL
Pentachlorophenol 50 mdl-ISL
Phenanthrene 10 md!-ISL
Pyrene 7 ISL
Tetrachlorodibenzofuran -
Tetrachloroethene 5 mdl-ISL
Vinyl Chloride 160 ISL

* Constituent concentrations in micrograms per liter.
® Blank spaces indicate that the constituent was not detected or analyzed in waste pit materials, therefore
no leachate concentration was derived and the waste unit was assumed to have 0 source for that

constituent.

¢ Constraint on reported concentration is by maximum detection limit (mdl), in situ leachate (ISL), CIS

surface water (CISsw), or by the US EPA 70-year rule (70-year).
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TABLE D.1-20

ne g

ORGANIC LEACHATE CONCENTRATIONS IN OPERABLE UNIT 1 - PIT 3

Leachate

Organic Constituents ~ Concentrations*® Constraint*

1,2,3,7,8-pentachlorodibenzofuran

2,3,4,7,8-pentachlorodibenzofuran

2,4,5-trichlorophenol

4.4’-DDT

4-Nitroaniline

4-Nitrophenol

Acenaphthene

Acenaphthylene 5.24 x 10 70-year

Anthracene 10 mdl-ISL

Aroclor-1221

Aroclor-1242

Aroclor-1248 5 mdI-ISL

Aroclor-1254 10 mdI-ISL

Aroclor-1260

Benzo(a)anthracene 10 mdl-ISL..

Benzo(a)pyrene 10 mdl-ISL

Benzo(b)luoranthene 10 mdl-ISL

Benzo(ghi)fluoranthene

Benzo(ghi)perylene 10 mdl-ISL

Benzo(k)fluoranthene

Chrysene _ 5 mdl-ISL

Dibenzo(a,h)anthracene

Dichlorodifluoromethane

Fluoranthene 10 mdI-ISL

Fluorene

Heptachlorodibenzofuran 1.5x 10° ISL

Heptachlorodibenzo-p-dioxin 35x10° ISL

Hexachlorodibenzofuran 1.7 x10° mdl-ISL
FER\OUIRNDC.1202AD.120\0-31 10:14em T
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TABLE D.1-20 - 498%
(Continued) :
Leachate

Organic Constituents Concentrations*® Constraint®

Hexachlorodibenzo-p-dioxin 12x10° mdl-ISL
_Indeno(1,2,3-cd)pyrene 10 mdl-ISL

Naphthalene

Octachlorodibenzofuran

Octachlorodibenzo-p-dioxin

Pentachlorophenol 7.09 x 107 70-year

Phenanthrene 10 mdl-ISL

Pyrene 10 mdl-ISL

Tetrachlorodibenzofuran 57x10* mdI-ISL

Tetrachloroethene 2.0 ISL

Vinyl Chloride

* Constituent concentrations in micrograms per liter.
* Blank spaces indicate that the constituent was not detected or analyzed in waste pit materials, therefore
no leachate concentration was derived and the waste unit was assumed to have 0 source for that

constituent.

¢ Constraint on reported concentration is by maximum detection limit (mdl), in situ leachate (ISL), CIS

surface water (CISsw), or by the US EPA 70-year rule (70-year).
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478@ : TABLE D.1-21
ORGANIC LEACHATE CONCENTRATIONS IN OPERABLE UNIT 1 - PIT 4
Leachate

Organic Constituents Concentrations"® Constraint®

1,2,3,7,8-pentachlorodibenzofuran 1x10° mdl-ISL

2,3,4,7,8-pentachlorodibenzofm'an' 1.1x10° mdI-ISL

2,4 5-trichlorophenol

4,4’-DDT

4-Nitroaniline

4-Nitrophenol 10 mdl-ISL

Acenaphthene 12 ISL

Acenaphthylene

Anthracene 17 ISL

Aroclor-1221

Aroclor-1242 50 mdl-ISL

Aroclor-1248 50 mdl-ISL

Aroclor-1254 100 mdl-ISL

Aroclor-1260

Benzo(a)anthracene 10 mdl-ISL :

Benzo(a)pyrene 10 mdl-ISL

Benzo(b)fluoranthene 10 mdl-ISL

Benzo(ghi)fluoranthene

Benzo(ghi)perylene 10 mdl-ISL

Benzo(k)fluoranthene 10 mdl-ISL

Chrysene 10 mdl-ISL

Dibenzo(a,h)anthracene 10 mdl-ISL

Dichlorodifluoromethane

Fluoranthene 2 ISL

Fluorene 9 ISL

Heptachlorodibenzofuran 24x10° mdl-ISL

Heptachlorodibenzo-p-dioxin 9.4 x 10* mdl-ISL
- Fexachlorodibenzofuran 12 x 10° mdl-ISL

(} %gﬁl@.mvwx 10:15am
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oy —-4787
Leachate

Organic Constituents Concentrations*® Constraint®
Hexachlorodibenzo-p-dioxin 7.5 x10* md!-ISL
Indeno(1,2,3-cd)pyrene 10 . mdl-ISL
Naphthalene 16 ISL
Octachlorodibenzofuran 9x 10* mdl-ISL
Octachlorodibenzo-p-dioxin 1.2x10° mdl-ISL
Pentachlorophenol
Phenanthrene 10 mdl-ISL
Pyrene . 10 mdl-ISL
Tetrachiorodibenzofuran 1.7 x 10° mdl-ISL
Tetrachloroethene 140 ISL -
Vinyl Chloride 6.0 ISL

* Constituent concentrations in micrograms per liter.
* Blank spaces indicate that the constituent was not detected or analyzed in waste pit materials, therefore
no leachate concentration was derived and the waste unit was assumed to have 0 source for that

constituent.

¢ Constraint on reported concentration is by maximum detection limit (mdl), in situ leachate (ISL), CIS

surface water (CISsw), or by the US EPA 70-year rule (70-year).
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4?8? - TABLE D.1-22

ORGANIC LEACHATE CONCENTRATIONS IN OPERABLE UNIT 1 - PIT 5

Leachate
Organic Constituents Concentrations™® Constraint®

1,2,3,7,8-pentachlorodibenzofuran
2,3,4,7,8-pentachlorodibenzofuran

2,4 5-trichlorophenol

4,4’-DDT

4-Nitroaniline

4-Nitrophenol

Acenaphthene

Acenaphthylene

Anthracene

Aroclor-1221

Aroclor-1242

Aroclor-1248 0.5 mdl-CISsw
Aroclor-1254 1 mdl-CISsw
Aroclor-1260

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(ghi)fluoranthene

Benzo(ghi)perylene

Benzo(k)fluoranthene

Chrysene

Dibenzo(a,h)anthracene

Dichlorodifluoromethane

Fluoranthene

Fluorene

Heptachlorodibenzofuran
Heptachlorodibenzo-p-dioxin
Hexachlorodibenzofuran

o .,umlkmc.xm.xmo-ol 10:16am o
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(Continued)
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w4787

Organic Constituents

Leachate
Concentrations*®

Constraint®

Hexachlorodibenzo-p-dioxin
Indeno(1,2,3-cd)pyrene
Naphthalene
Octachlorodibenzofuran
Octachlorodibenzo-p-dioxin
Pentachlorophenol
Phenanthrene

Pyrene
Tetrachlorodibenzofuran
Tetrachloroethene

Vinyl Chloride

* Constituent concentrations in micrograms per liter.
® Blank spaces indicate that the constituent was not detected or analyzed in waste pit materials, therefore

no leachate concentration was derived and the waste unit was assumed to have 0 source for that

constituent.

¢ Constraint on reported concentration is by maximum detection limit (mdl), in situ leachate (ISL), CIS

surface water (CISsw), or by the US EPA 70-year rule (70-year).
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TABLE D.1-23

478

*

’ RGANIC LEACHATE CONCENTRATIONS IN OPERABLE UNIT 1 - PIT 6

Leachate
Organic Constituents Concentrations*® Constraint®

1,2,3,7,8-pentachlorodibenzofuran
2,3,4,7,8-pentachlorodibenzofuran
2,4,5-trichlorophenol

4,4’-DDT

4-Nitroaniline

4-Nitrophenol

Acenaphthene

Acenaphthylene

Anthracene

Aroclor-1221

Aroclor-1242

Aroclor-1248

Aroclor-1254 0.5 mdl-CISsw
Aroclor-1260

Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene

Benzo(ghi)fluoranthene
Benzo(ghi)perylene

See footnotes at end of table
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Dichlorodifluoromethane
Fluoranthene

Fluorene
Heptachlorodibenzofuran
Hep_tachlorodibenzo—p—dioxin

FERGUIRNDC.1202AD 730,01 10:16em
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TABLE D.1-23 .

(Continued) S 47 8 >

, Leachate
Organic Constituents Concentrations*® Constraint®

Hexachlorodibenzofuran
Hexachlorodibenzo-p-dioxin
Indeno(1,2,3-cd)pyrene

Naphthalene

Octachlorodibenzofuran

Octachlorodibenzo-p-dioxin

Pentachlorophenol

Phenanthrene

Pyrene

Tetrachlorodibenzofuran

Tetrachloroethene 6 CISsw
Viny! Chloride

* Constituent concentrations in micrograms per liter.

* Blank spaces indicate that the constituent was not detected or analyzed in waste pit materials, therefore
no leachate concentration was derived and the waste unit was assumed to have 0 source for that
constituent.

¢ Constraint on reported concentration is by maximum detection limit (mdl), in situ leachate (ISL), CIS
surface water (CISsw), or by the US EPA 70-year rule (70-year).

0077
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. . 14 TABLE D.1-24

ORGANIC LEACHATE CONCENTRATIONS IN OPERABLE UNIT i - BURN PIT

Leachate

Organic Constituents Concentrations*® Constraint®
1,2,3,7,8-pentachlorodibenzofuran
2,3,4,7,8-pentachlorodibenzofuran
2,4,5-trichlorophenol
4,4’-DDT
4-Nitroaniline
4-Nitrophenol
Acenaphthene 40 mdl-ISL
Acenaphthylene
Anthracene | 40 mdI-ISL
Aroclor-1221
Aroclor-1242
Arcclor-1248
Aroclor-1254 ' 20 mdl-ISL
Aroclor-1260
Benzo(a)anthracene 40 mdl-ISL
Benzo(a)pyrene 40 mdl-ISL
Benzo(b)fluoranthene 40 mdl-ISL
Benzo(ghi)fluoranthene
Benzo(ghi)perylene 40 mdl-ISL
Benzo(k)fluoranthene 40 mdI-ISL
Chrysene 40 mdl-ISL
Dibenzo(a,h)anthracene '
Dichlorodifluoromethane
Fluoranthene 40 mdI-ISL
Fluorene 40 mdl-ISL
Heptachlorodibenzofuran
Heptachlorodibenzo-p-dioxin 7.2 x 10" mdl-ISL

@ f,glse}l?f:hlorodibenzoﬁlran
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" Coninsty - 478%

. Leachate

Organic Constituents Concentrations*® Constraint®

Hexachlorodibenzo-p-dioxin

Indeno(1,2,3-cd)pyrene 40 md!-ISL

Naphthalene 12 ISL

Octachlorodibenzofuran 1.1 x 10% mdi-ISL

Octachlorodibenzo-p-dioxin 1.8 x 10° mdi-ISL

Pentachlorophenol 200 mdl-ISL

Phenanthrene 40 mdl-ISL

Pyrene 40 mdl-ISL

Tetrachlorodibenzofuran

Tetrachloroethene 2 ISL

Vinyl Chloride 1,000 mdl-ISL

* Constituent concentrations in micrograms per liter.

® Blank spaces indicate that the constituent was not detected or analyzed in waste pit materiais, therefore
no leachate concentration was derived and the waste unit was assumed to have 0 source for that
constituent.

¢ Constraint on reported concentration is by maximum detection limit (mdl), in situ leachate (ISL), CIS
surface water (CISsw), or by the US EPA 70-year rule (70-year).

. 0:17am T i .\(
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TABLE D.1-25

ORGANIC LEACHATE CONCENTRATIONS IN OPERABLE UNIT 1 - CLEARWELL

Leachate |
Organic Constituents Concentrations™® Constraint®
1,2,3,7,8-pentachlorodibenzofuran
2,3,4,7,8-pentachlorodibenzofuran
2,4,5-trichlorophenol
4.4’-DDT 8.96 x 10" 70-year
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene 6.5 x 10? : 70-year
Aroclor-1221
Aroclor-1242 1 mdl-CISsw
Aroclor-1248 1 mdl-CISsw
Aroclor-1254 2 mdl-CISsw
Aroclor-1260
Benzo(a)anthracene 1.29 x 10! 70-year )
Benzo(a)pyrene 9.68 x 10? 70-year
Benzo(b)fluoranthene 1.03 x 10! 70-year
Benzo(ghi)fluoranthene
Benzo(ghi)perylene 3.32x 102 70-year
Benzo(k)fluoranthene 1.08 x 10! 70-year
Chrysene 1.45 x 10 70-year
Dibenzo(a,h)anthracene
Dichlorodifluoromethane
Fluoranthene 448 x 10? 70-year
Fluorene 4,05 x 10? 70-year
Heptachlorodibenzofuran
Hep_ta?;p!gyglébenzo—p-dioxin
Hexachlorodibenzofuran
0080
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TABLE D.1-25 S— {5 =Y,
(Continued)
. Leachate
Organic Constituents Concentrations*® Constraint®
Hexachlorodibenzo-p-dioxin
Indeno(1,2,3-cd)pyrene 3.90 x 102 70-year
Naphthalene
Octachlorodibenzofuran
Octachlorodibenzo-p-dioxin
Pentachlorophenol
Phenanthrene 2.58 x 10" 70-year
Pyrene 2.02x 10" 70-year
Tetrachlorodibenzofuran
Tetrachloroethene -
Vinyl Chloride

* Constituent concentrations in micrograms per liter.
® Blank spaces indicate that the constituent was not detected or analyzed in waste pit materials, therefore
no leachate concentration was derived and the waste unit was assumed to have O source for that

constituent.
¢ Constraint on reported concentration is by maximum detection limit (mdl), in situ leachate (ISL), CIS

surface water (CISsw), or by the US EPA 70-year rule (70-year).
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D20 SURFACE WATER MODELING ... 498%

D.2.1 INTRODUCTION
The modeling approach used to estimate contaminant concentrations in surface water and sediment

resulting from transport by surface water runoff from Operable Unit 1 is described in this section.
Modeling the transport of soil by runoff requires characterization of the contaminants in the initial soil
or waste source term. Based on the runoff scenarios selected, runoff and partitioning models were
used to quantify the migration of contaminants from the waste source term to stream sediment and
surface water from erosion by runoff effluent.

Contaminants in surface soil can be released from source areas and transported to surface water via
precipitation runoff. During a rainfall event, some amount of the rainwater infiltrates the soil surface
and some runs off the surface as shown in Figure D.2-1. The amount of runoff depends on soil type,
vegetative cover, the amount of moisture already present in the soil, and the intensity and duration of
rainfall, slope length, and slope steepness.

Contaminants in the surface soil can be transported via runoff either in the dissolved phase or adsorbed
to soil particles. The less soluble a contaminant is in water, the more likely it will be adsorbed to soil
particles. Because the water solubility of contaminants in Operable Unit 1 can vary widely, transport
is modeled for both dissolved-phase and adsorbed-phase contaminants.

Because Paddys Run is in direct contact with the Great Miami Aquifer over a portion of its course,
this section also describes the use of the surface water modeling results to define source terms for the
aquifer modeling performed in Section D.3.7.

D.22 CONCEPTUAL MODEL

Sources that are potentially vulnerable to erosion by surface water flowing across Operable Unit 1 are
the contaminated surface soils within Operable Unit 1. These soils can contribute to off-property
contamination of surface water and sediment. Because Paddys Run would receive any runoff from
these soils and the area of Operable Unit 1 is relatively small, these soils are treated as one large
source when assessing the impact of Operable Unit 1 on water quality in Paddys Run and the Great
Miami River. Surface soil contaminant concentrations used in the surface water assessment are the
upper 95 percent confidence interval on the means of the surface soil concentrations reported in each
individual sample from the CIS and RI/FS surface soil data bases for Operable Unit 1 (Table D.2-1).
For modeling purposes, compounds which were not detected (ND designation in Table D.2-1) in any
available sample were assigned a value of zero in assigning source concentrations. For surface water
modeling purposes, all of the waste areas for Operable Unit 1 were treated as a single source.

FER/OUIRI/WP1202AD208-12-93 9:49em " D-2-1 @4)5 .
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Paddys Run-is an intermittent stream that begins north of the site and flows southward along the 1

westemn edge of the Femald Environmental Management Project (FEMP). Prior to the completion of 2
Removal Action No. 2, natural drainage from Operable Unit 1 flowed to Paddys Run (Figure D.2-2). 3
Paddys Run flows into the Great Miami River 1.5 miles south of the FEMP. Removal Action No. 2 4
was undertaken to minimize future runoff from reaching Paddys Run. Field work was completed for s
the implementation of this removal action in July 1992. ‘ 6
The direction of surface water flow is determined by examining the topographic map of the Operable 7
Unit 1 Study Area presented in Figure D.2-2. Figure D.2-2 also provides information on the slope of 8
the ground surface in the Operable Unit 1 Study Area, and the distance to the nearest receiving stream 9
(Paddys Run). 10

Local meteorological data are used to obtain estimates of the amount and duration of rainfall at the 1

site. The volume of surface water runoff flowing to Paddys Run is estimated in the surface water 12
runoff modeling using the SCS curve method. The surface runoff modeling was based on a single 13
storm event (6.35 cm in 24 hours; Hershfield 1961). For surface flow modeling purposes, the flow 14
rate in Paddys Run of 410 m>/hr generated by the storm is used. 15
Information on the soil types present is obtained from the soil borings in Operable Unit 1 using the 16
U.S. Soil Conservation Service designations, which are presented in detail in Section 3.0 of this RI 17
report. The types and areal density of vegetation in Operable Unit 1 are provided by aerial photos, 18
site reconnaissance and interviews with personnel familiar with the Operable Unit 1 Study Area. 19
Many of the organic contaminants of potential concern (CPC) found at Superfund sites are nonpolar, 20
hydrophobic substances. Such substances tend to sorb to soils and migrate from the site more slowly 21
than will polar substances. Estimates of the amounts of hydrophobic substances released in site runoff n
were calculated using the Modified Universal Soil Loss Equation (MUSLE). Additional equations p}
were used to describe contaminant partitioning between soil and water in the receiving water body. 2%
These partitioning models provided an estimate of the contaminant concentration in surface water 25
runoff and in the soil that is carried with the runoff and deposited in the sediments of receiving surface 26
water bodies (Haith 1980; Mills et al. 1982). Contaminant concentrations in Paddys Run are 2
calculated as simple dilutions of dissolved concentrations in surface water runoff. Contaminant 28
concentrations in the Great Miami River are calculated as simple dilutions of dissolved concentrations 2
in Paddys Run. 30
D.2.3 SURFACE WATER MODEL APPLICATION 3
Two soil loss models obtained from the EPA "Superfund Exposure Assessment Manual” (EPA 1988b), 32
the Universal Soil Loss Equation (USLE) and MUSLE, were considered as tools to quantify soil 2
migration. The USLE model takes the same form as MUSLE, except the USLE uses an area- 34
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dependent method to determine runoff, while MUSLE employs event-specific runoff volume and flow
rate variables. The MUSLE model was chosen over the USLE model to facilitate evaluation of an
event-specific worst-case conservative scenario as opposed to a yearly average contaminant transport
scenario. The MUSLE model calculates the total mass of soil transported by surface water in a single
rainfall event using event-specific runoff volume, storm duration, and flow rate variables.

Additional equations were used to describe contaminant partitioning between soil and water in the
runoff flow. These partitioning equations provide an estimate of the contaminant concentration
dissolved in water runoff and adsorbed to the soil that is carried with the runoff and deposited in the
sediment of receiving surface water bodies (Haith 1980; Mills et al. 1982, Mockus 1972). The volume
of runoff is also estimated to determine both the amount that stream flow may be increased by a
runoff event, and to estimate dissolved contaminant loading. The depth of runoff is calculated as a
function of the depth of rainfall and a soil water retention factor. In effect, the amount of water
retained by the soil is subtracted from the total amount of rainfall and the remainder is available as
runoff flow. A certain amount of rainfall, depending on soil conditions, is required before any runoff
occurs. The dissolved contaminant concentration in the Great Miami River is estimated as a simple
dilution of runoff concentration by the flow in the Great Miami River.

D.2.3.1 Model Assumptions
These models are based on the following assumptions:

¢ Constituents adsorbed to soils in runoff remain adsorbed in the stream sediments.
o Constituents dissolved in runoff water remain in the water column in the receiving
stream.

'D.2.3.2 Calculation of Soil Loss from Runoff
The soil loss model, MUSLE, obtained from the EPA "Superfund Exposure Assessment Manual,"

(EPA 1988Db), is used to model the amount of contaminated soil migrating to Paddys Run from erosion
by precipitation runoff. The MUSLE model is based on the following equation.

Y(©)g = (CHIV) @1 )K)LS)C)P)

The MUSLE employs event-specific runoff volume and flow rate variables:

Y(s)g = Soil loss in runoff (metric tons per event)
CF = Conversion factor (11.8 for metric units)
V, = Volume of runoff (m%
;;2, =  Peak runoff flow rate (m3/s)
= Soil erodibility factor (metric tons/ha/unit erosion potential
LS = Product of slope length factor and slope steepness factor (0.25, unitless)
C = Cover factor (unitless) .
P = Erosion control practice factor (unitiess)

e~
.
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Intermediate parameters V, and g, are calculated by:
V; = (100XAXQ,)

where
Q = R, - 025,)%(R, + 0.8S,)
and
Sy = (2.54)[(1000/CN)-10]
q,, is calculated by
q, = [(0.028)(A)RHIQIVI(TH(R, - 02 S,)}

For the calculations of V, and q;:

A = Contaminated surface area (ha)

Q = Depth of runoff (cm)

R, = Depth of rainfall event (cm)

Sy =  Soil water retention factor (cm)

CN =  SCS runoff curve number (unitless)

T = Rainfall duration (hours)

T

Table D.2-2 lists the parameter values used in the Operable Unit 1 surface water runoff assessment.
Based on these values, the calculated soil loss Y(s)g is 0.53 metric tons per event for the Operable
Unit 1 area.

D.2.3.3 Calculation of Contaminant Partitioning and Loading

The portion of contaminant from the eroded soil that remains with the sediment or is dissolved in the
water is estimated using the following equations, respectively:

S, = [1/(148 /(K - p))] (CH(P)(A’)CF)

and
M, = [1/(1+(K4p)/B)1(C) (XA XCF)

where
S, = Available quantity of contaminant absorbed to sediment (g)
M; = Available quantity of contaminant dissolved in water (g)
6. = Available water capacity in top cm of soil (unitless)
Ky =  Chemical-specific sorption partition coefficient (cm?/g)
p = Bulk soil density (g/cm’)
G =  Concentration of contaminant in soil (mg/kg)

AT
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A = Contaminated volume (ha-cm) 1
CF = Conversion factor (100 kg/mg-cm?/ha) 2
The méss of absorbed contaminant in the source area is: 3
PX; = [Y(s)g/100(pXA")I(Sy) 4
The contaminant concentration in sediment of the receiving water body is: 5
C; = PX/Y(s)g 6
where 7
C, = Concentration of contaminant in sediment (mg/kg) 8
PX; = Absorbed quantity of contaminant (g) 9
The mass of dissolved contaminant from the source area is: 10
PQ; = M(Q/R) 1
where 12
PQ;, = Dissolved substance available per event (g) 13
The cohtaminant concentration in the runoff effluent is: 14
Ce. = PQy/V, 15
where : 16
PQ, = Dissolved substance available per event (g) 17
Ce = Concentration of contaminant in runoff (mg/¢) 18
v, =  Volume of runoff (m3) 19
The dissolved contaminant concentration in the receiving water body (Paddys Run) downstream is: 20
Cy = (CHQINQ, + Q) 2
where 2
Cwv = Concentration of contaminant in water downstream (mg/L) ]
Q. =  Average runoff effluent flow rate (V/T; m3/hr) %
Q = Flow rate of receiving water body (m>/hr) 2
The dissolved contaminant concentration in the Great Miami River is estimated by: 2%
Cgmr = (C,X(QY/AQgmr + Q) z

FER/OUIRI/WP1202AD.2/08-12-93 94%em " D-2-5
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where

Cgmr = Concentration of contaminant in the Great Miami River (mg/L)
Qgmr = Flow rate of the Great Miami River (m>/hr)

An average flow rate of 340,000 m>/hr was used for the Great Miami River based on previous studies
(DOE 1993a). For determining the concentrations in the Great Miami River, it was conservatively
assumed that flow and contaminant mass in Paddys Run empties into the Great Miami River.

D.2.4 RESULTS OF SURFACE WATER RUNOFF MODELING

Results of the surface water modeling are presented in Table D.2-3. These results show pounds per
day of contaminant flowing in Paddys Run, Paddys Run sedimentconcentration, Paddys Run
concentration, and Great Miami River concentrations. These results show ranges in Paddys Run
concentrations from a minimum. for cesium-137 of 2.680E-14 mg/L to a maximum for uranium-238 of
2.55E-01 mg/L. Since a constant dilution factor converts Paddys Run concentration to Great Miami
River concentration (see discussion above), the constituents maintain the same relative concentrations
in the Great Miami River although they are approximately 3 orders of magnitude lower. As shown in
Table D.2-3 Paddys Run sediment is predicted to have 7.24 x 10? mg/kg concentration of uranium-238
(the maximum constituent) and less of the remaining constituents depending on the distribution
coefficient (Ky).

D.2.4.1 Comparison of Modeled Results to Measured Concentrations

Modeled concentrations in Paddys Run surface water are compared to measured concentrations for
several constituents in Table D.24. Actual surface water concentrations are expected o0 vary over
time, depending on the current rainfall pattem. Also, a direct comparison is limited by the scope of
the surface water runoff model; only surface soil within the Operable Unit 1 Study Area are accounted
for, while actual concentrations in Paddys Run result from runoff from the entire stream drainage area
including upstream contributions.

Measured and modeled concentrations are consistent for the following constituents: thorium-230,
thorium-232, cadmium, chromium, copper, nickel, and silver. In most of these cases, both modeled
concentrations and measured concentrations in surface water samples are less than the reported
detection limits for surface water samples. The modeled concentration for lead is approximately 2
orders of magnitude less than measured concentrations. Modeled activities for uranium-234 and
uranium-238 are approximately 1 order of magnitude higher than measured activities. For lead, the
modeled concentration is lower than the measured concentration which could be due to sources other
Operable Unit 1.

The fact that modeled results for several constituents are consistent with measured data suggests that
the surface water runoff model is producing reasonable estimates of surface water runoff from
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Operable Unit 1. Comparison to measured data, however, is limited based on the discussion presented 1

above. 2
D.2.5 UNCERTAINTIES IN THE SURFACE WATER MODEL 3
The surface water model is a mathematical tool which simplifies the actual situation. Uncertainties in 4
the output from the model are introduced from three primary sources: s

. Input Variable Uncertainty: The accuracy of the model prediction is highly dependent 6
on the accuracy of the input variables. Input variables such as the SCS runoff curve 7
number, rainfall and runoff factor, soil erodibility factor, slope length and steepness 8
factor, cover factor, etc. are approximate numbers representing the physical 9
characteristics of a given site. The chemical-specific K values, used to calculate the 10
fraction of contaminants sorbed to soil particles, are another source of uncertainty. 1

. Modeling Uncertainty: Any mathematical model representing a physical process tends 12
to be simplified to making approximations and assumptions. The uncertainties in 13
model predictions will increase with increased simplification of the model. Several 14
portions of the surface water model equations consist of empirical equations which are 15
approximations of actual physical processes. 16
. Scenario Uncentainty: The assumption that the whole area of Operable Unit 1 acts as 17
a point source of contamination, and the use of area-weighted average concentrations 18
for the site will introduce some uncertainty in the model predictions. Another source 19
of uncertainty and conservatism is the assumption of immediate failure of the liners for 20
Pits 1, 2, and 4. 2

D.2.6 PADDYS RUN LOADING TO THE GREAT MIAMI AQUIFER

2
Because Paddys Run lies directly in contact with the Great Miami Aquifer over a portion of its course, P
a contaminant migration pathway exists into the aquifer through its streambed. Migration of 24
contaminants in surface runoff to Paddys Run from the surface soil in the Operable Unit 1 waste areas 25
and from Paddys Run to the Great Miami Aquifer has been designated the surface water to 26
groundwater pathway. As discussed below, a screening procedure and method of deriving the 7
contaminant loading to the Great Miami Aquifer from Paddys Run based on the results of the surface 28
water modeling were developed to account for this pathway in the groundwater fate and transport 2
modeling (Section D.3.0). ' 2

D.2.6.1 Paddys Run Screening 3
Figure D.2-4 presents the surface water to groundwater pathway transport modeling diagram which 32
shows the different steps that are involved in developing the source terms for CPCs and the modeling 3
process. CPCs that follow the surface water pathway to the Great Miami Aquifer are first screened to u
remove constituents that pose insignificant risk. This screening is performed by taking the 35
contaminant concentration in the runoff effluent (C,) from MUSLE, and applying a Great Miami 36
Aquifer dilution factor to this concentration to determine a theoretical Great Miami Aquifer 3
FER/OUIRI/WP1202AD.208-12-93 9:4%am - D-2-7
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concentration. This theoretical Great Miami Aquifer concentration was then compared to 10”7 risk

based concentrations for carcinogens or 0.1 Hazard Quotient concentrations for non-carcinogens.

These screening concentrations are derived by dividing the 106 risk based concentrations or Hazard

Quotient of 1 concentrations for tap water (EPA 1993) by 10. If theoretical Great Miami Aquifer

concentrations are below the screening concentrations then the constituent is screened out and is not

modeled in the aquifer (Table D.2-5).

The Great Miami Aquifer dilution factor is determined by a mixing equationbased on the direct
infiltration of 30 percent of the runoff effluent volume, prior to dilution in Paddys Run, into the Great
Miami Aquifer as described below.

The predicted theoretical diluted concentration in the Great Miami Aquifer based on mixing of runoff
effluent volume with the volume of water in the Great Miami Aquifer flowing in 1 Sandia Waste
Isolation Flow and Transport (SWIFT) cell is:

Coma = (CoVree/(Vecen + Veen)
where
Coma = Predicted theoretical diluted concentration in the Great Miami Aquifer (mg/L)
Veen = Volume of groundwater in layer 1 of the Great Miami. Aquifer in the average
thickness Sandia Waste Isolation Flow and Transport (SWIFT) cell block along

Paddys Run in close proximity to Operable Unit 1 (ft%)
Veen = Runoff volume per SWIFT cell (ft/cell)

The volume of water flowing through the SWIFT cell is calculated from:

Vceu = (ng)(l-ceu)('l')(%m)

where
Wpr = Average width of Paddys Run for modeling purposes (25 ft)
L.y = Length of SWIFT cell (125 feet)
T = Thickness of layer 1 of the Great Miami Aquifer in SWIFT cell (34.28 ft)

égma = . Porosity of the Great Miami Aquifer (25 percent)

The V,, is calculated to be 2.6778E+04 ft> per 24-hour storm event.
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The runoff effluent volume per SWIFT cell along Paddys Run is estimated from:

where
V, = Runoff volume from MUSLE based on 24-hour storm event (ft*/day)
I = Percentage of runoff effluent volume assumed to infiltrate to the Great Miami
Aquifer through Paddys Run (30 percent, DOE, 1993b)
N = Number of SWIFT cells along Paddys Run between Operable Unit 1 and the

FEMP property boundary (83 cells)
The V. is estimated as 274.01 ft3/day-cell.

Table D.2-5 shows the results of the Paddys Run dilution screening of CPCs. Constituents requiring
modeling with SWIFT are arsenic, technetium-99, uranium-234, and uranium-238. These
contaminants represent the surface water pathway source terms for the Great Miami Aquifer modeling
performed in Section D.3.7.

Table D.2-6 presents a comparison of the maximum concentration in selected wells located along
Paddys Run (see Figure D.2-3) and the predicted theoretical diluted concentration in the Great Miami
Aquifer. Wells 2009, 2108, 2004 and 2107 were selected based on their close proximity o Paddys
Run. As shown on Table D.2-6, the predicted aquifer concentrations for the constituents of concem
requiring further modeling are generally within the same order of magnitude as measured
concentrations in the wells with the exception of arsenic. The good correlation between measured and
predicted concentrations suggests that the screening procedure produces reasonable estimates of diluted
aquifer concentration from Operable Unit 1. The predicted concentration for arsenic at 5.855E-06
mg/L is three orders of magnitude less than the maximum detection limit (5.000E-03 mg/L), which
indicates that arsenic concentrations, if present near or at the maximum detection limit, could be due to
sources other than Operable Unit 1.

D.2.6.2 SWIFT Loading from Paddys Run
Based on the characteristics of the infiltration from Paddys Run to the Great Miami Aquifer, a

conceptual model was developed for the surface water to groundwater pathway for the Operable Unit 1
waste areas (Figure D.2-1). Surface water carrying dissolved contaminants in Paddys Run as described
in Section D.2.2 can infiltrate into the Great Miami Aquifer in locations where the streambed lies in
direct contact with the aquifer. Based on previous Paddys Run flow and infiltration studies (DOE
1993b), 30 percent of the runoff effluent volume is assumed to infiltrate to the Great Miami Aquifer
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through Paddys Run during storm events. The linear extent of the 83 grid cells along Paddys Run
which were used for contaminant loading to the Great Miami Aquifer is shown on Figure D.2-3. For
modeling purposes, mass loading from Paddys Run to the Great Miami Aquifer included those grid
cells which were located between the uppermost reach of Paddys Run adjacent to Operable Unit 1 and
the FEMP property boundary where Paddys Run exits the site.

Using the results of the surface water modeling and constituent screening process described in
Subsection D.2.6.1, the loading rates of each compound were used to calculate the expected loading
which would occur in the Great Miami Aquifer. The calibrated groundwater flow model for the
FEMP was then used to simulate the solute transport of the compounds in the Great Miami Aquifer as
further described in Section D.3.7.
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TABLE D2-1 i ;‘"4?8 e

AVAILABLE POTENTIAL CONSTITUENT OF CONCERN CONCENTRATIONS IN
SURFACE SOILS AT OPERABLE UNIT 1*

Constituent Upper 95% CI Concentration
Inorganics®

Antimony 27.2
Arsenic 49
Barium 56.9
Berylium 0.8
Cadmium 5.8
Chromium 14.3
Cobalt 10.4
Copper : 17.0
Cyanide 0.3
Lead 15.9
Manganese 574.1
Mercury 0.1
Molybdenum 4.3
Nickel 294
Selenium 0.6
Silver 8.9
Thallium 0.7
Vanadium 19.6
Zinc | 46.7
Organics®

4,4'-DDT ND*
Aroclor-1221 ND
Aroclor-1248 ND
Aroclor-1254 1400.0
Aroclor-1260 200.0
Radionuclides®

Cesium-137 \ 1.0 OOQ 8

FER\OUIRNDC.1202AD.2-1\08-13-93 11:05am
D-2-12




FEMP-01RI-4 DRAFT

October 12, 1993
T TABLE D2-1
T 478@ : (Continued) q
Constituent . Upper 95% CI Concentration
Neptunium-237 0.5
Plutonium-238 | 0.4
Plutonium-239-240 0.1
Ruthenium-106 ND
Strontium-90 1.7
Technitium-99 8.7
Thorium-230 74.9
Thorium-232 43
Uranium-234 60.1
Uranium-235 6.8
Uranium-238 244.7
Uranium-Total 731.23f (mg/kg)

8 Surface soil concentrations from the CIS surface soil data set.

b All concentrations in milligrams per kilogram (ppm).

€ All concentrations in micrograms per kilogram (ppb).

4 ND indicates constituent was not detected in any samples in the CIS surface soil data set.

¢ All concentrations in picocuries per gram (pCi/g) except Uranium-total which is in micrograms per gram
(ppm).

Uranium-Total concentration derived from Uranium-238 concentration from CIS surface soil data (244.7
pCi/g 0.337 [a conversion factor to micrograms per gram] 0.997 [ratio of U-238 to U-234 + U-235
+ U-238]). All other radionuclide concentrations are in pCi/g.

o]

n097 ‘

FERGUIRNDC.1202AD.2-1\33-13-93 11:05zm
D-2-13




FEMP-01RI4 DRAFT

_ ’ 4):%0§ %1”3

. TABLE D.2-2

VARIABLES USED IN THE SURFACE WATER RUNOFF MODEL

FERVUIRNDC.1202AD.2-208-12-93 11 :06em
D-2-14

Variables Units Values
C, cover factor® unitless 0.042
LS, product of slope length factor and slope steepness factor® unitless 0.25
K, soil erodibility factor® metric tons/ha/unit 0.37
_ erosion potential '
0., available water capacity® unitless 0.15
Gy, peak runoff flow rate? m%/s 0.04
Q,. depth of runoff® cm 1.25
R,, depth of rainfall during event® cm 6.35
A, contaminated area® hectares 17.2
T,, storm duration’ hr 24 -
V,, volunie of runoff® m3 2146
P, erosion control practice factor® unitless 1.0
. CN, SCS runoff curve number® unitless 71
®Atantic Environmental Services (AES), 1988, Exhibit 7-5.
®y.S. Environmental Protection Agency, 1988, Figure 2-6.
Calculated from site-specific information.
4Calculated in Section D.2.3.2.
€AES, 1988, Exhibit 7-11; Mills et al., 1985.
| -year, 24-hour storm event (Hershfield, 1961).
EMills et al., 1985.
o 0098
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TABLE D.2-3
MODELED CONCENTRATIONS IN PADDYS RUN AND
THE GREAT MIAMI RIVER

MUSLE P;"e‘;{;:n‘:“ Paddys Run PaddysRun  Great Miami River
Constituents Concentration Loading Concentration Concentration

(mg/kg) (b/day) Cw (mg/o) Cgmr (mg/i)
Inorganics
Antimony 2.720 x 10 4.000 x 107 5.540 x 10* 5.540 x 10”7
Arsenic 4.900 x 10° 9.010 x 108 1.040 x 10 1.250 x 10”7
Barium 5.69 x 10° 1.840 x 10”7 2.110 x 10* 2.541 x 10”7
Beryllium 8.000 x 107! 2.260 x 10 2.600 x 106 3.133 x 10°
Cadmium 5.800 x 10° 4270 x 108 4.900 x 10 5.905 x 10°®
Chromium 1.430 x 10! 3.510 x 10°® 4.030 x 10°° 4.854 x 108
Cobalt 1.040 x 10* 6.950 x 108 8.000 x 10 9.626 x 10°®
Copper 1.700 x 10! 5.000 x 107”7 5.750 x 10 6.919 x 107
Cyanide 8.92 x 102 7.65 x 10 8.80 x 107 1.059 x 10
Lead 1.590 x 10! 1.950 x 10°® 2.240 x 10 2.699 x 10°®
Manganese 5.74 x 10 1.17 x 107 1.350 x 102 1.623 x 10
Mercury 9.90 x 102 3.64 x 10% 4.19 x 10° 5.041 x 103
Molybdenum 4.300 x 10° 1.760 x 10”7 2.020 x 10% 2.430 x 107
Nickel 2.940 x 10! 1.660 x 107 1.910 x 10 2.303 x 107
Selenium 6.00 x 10! 2.98 x 10”7 3.43 x 106 4.128 x 10°
Silver 8.890 x 10° 1.820 x 107 2.090 x 10 2.516 x 10”7
Thallium 7.000 x 107! 1.72 x 107 1.97 x 108 2.376 x 10°
Vanadium 1.960 x 10 7.210 x 10°® 8.290 x 107 9.979 x 10
Zinc 4.670 x 10! 7.160 x 108 8.230 x 103 9.907 x 10°®
Organics
Aroclor-1254 1.400 x 10° 7.690 x 10°!! 8.840 x 108 1.064 x 10°1°
Aroclor-1260 2.000 x 10! 1.19 x 10710 137 x 107 1.648 x 10710
Radionuclides
Cesium-137 1.150 x 108 2.330 x 10°17 2.680 x 10714 3232 x 10717
'Neptunium-237 7.070 x 10* 4.730 x 1011 5.440 x 108 6.544 x 101!
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TABLE D.2-3 : N 4
(Continued) b . — ?8 (4

MUSLE Pads "I?'S ::t‘“ Paddys Run Paddys Run  Great Miami River
Constituents Con tion Loading Concentration Concentration

(mg/kg) (Ib/day) Cw (mg/e) Cgmr (mg/0)
Plutonium-238 2.333x 108 5.050 x 10'17 5.810 x 1014 6.990 x 1017
Plutonium-239 1.610 x 10 3.480 x 10°1° 4.000 x 1012 4.819 x 1015
and 240
Strontium-90 1.230 x 108 4.530 x 10°15 5.210 x 1012 6.276 x 10°15
Technetium-99 -2.760 x 10 8.590 x 10° 9.880 x 106 1.190 x 108
Thorium-230 3.710 x 1073 2.350 x 10712 2.700 x 107 3.256 x 10712
Thorium-232 3.930 x 10! 2.490 x 108 2.860 x 107 3.448 x 1078
Uranium-234 9.540 x 1073 2.930 x 10”? 3.360 x 10 4.050 x 107
Uranium-235 3.120 x 10° 9.560 x 1077 1.100 x 1073 1.323 x 10
Uranium-238 7.240 x 10? 2.220 x 10 2.550 x 107! 3.072 x 10#

0100

FER\OUIRNDC.1202AD.2-3\08-12-93 11:15am

D-2-16




| . FEMP-O1RI4 DRAFT
) 4?8%\ October 12, 1993

TABLE D.2-4

COMPARISON OF MODELED RESULTS TO MEASURED
SURFACE WATER CONCENTRATIONS IN PADDYS RUN

Constituent of Modeled Concentration Range of Measured
Potential Concemn® in Paddy’s Run® Concentrations in Paddy’s Run
Radionuclides (pCi/i)

Thorium-230 5.45 x 102 <1.0-2.3°
Thorium-232 3.13x 107 <1.0°
Uranium-234 2.10 x 10! 1.2-3.6°
Uranium-238 8.55 x 10! 2.0-6.8°
Inorganics ( g/)

Cadmium 0.049 <24
Chromium 0.0403 <104
Copper - 0.575 <10?

Lead 0.0224 7.4-9.3¢
Nickel 0.191 20!

Silver 0.0209 <10¢

8COC listed only if measured data were available for comparison.

®Modeled from surface soil source term,

°From Operable Unit 4 Remedial Investigation, U.S. Department of Energy, 1993, Table 4-SW, surface
water sample locations W-10 and W-11,

4ASIIT, Geochemical Program Issues 3 and 5.

0103
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. TABLE D.2-§ 4
PADDYS RUN LOADING - SCREENING FOR SWIFT 78 ?&
. . 7 Rick.
Runoff Effluent Predxcted' Diluted 10"’ Risk-Based or SWIFT
MUSLE Concentration Aquifer 0.1 Hazard Modelin
Constituents C. (mg/0) Concentration . Quotient Screening Status J
€ Coma (mg/0) Level (mg/0)
Inorganics
Antimony 2.570 x 103 2.603 x 107 1.500 x 107 No
Arsenic 5.780 x 10 5.855 x 106 4.60 x 10 Yes
Barium 1.180 x 1073 1.195 x 107 2.600 x 107! No
Beryllium 1.450 x 1073 1.419 x 10”7 1.900 x 10© No
Cadmium 2.740 x 10 2.775 x 106 1.800 x 1073 No
Chromium 2.250 x 107 2.279 x 106 1.800 x 1072 No
Cobalt 4.470 x 10 4528 x 106 2.0x 101 No
Copper 3.210 x 1073 3.251 x 107 1.400 x 107! No
Cyanide 4910 x 1072 4973 x 10 1.800 x 102 No
. Lead 1.250 x 10 1.266 x 10 1.500 x 10 No
Manganese 7.530 x 102 7.627 x 10 1.800 x 102 No
Mercury 2.340 x 10 2.370 x 10 1.100 x 1073 No
Molybdenum 1.130 x 103 1.145 x 10 1.800 x 102 No
Nickel 1.070 x 1073 1.084 x 105 7.300 x 1072 No
Selenium 1.920 x 107 1.945 x 1077 1.800 x 102 No
Silver 1.170 x 1073 1.185 x 1079 1.800 x 102 No
Thallium 1.100 x 107 1.114 x 10”7 2.900 x 10 No
Vanadium 4.630 x 10% 4.690 x 10 2.600 x 1072 No
Zinc 4.600 x 10 4.659 x 106 1.100 x 10710 No
Organics
Aroclor-1254 6.460 x 10° 6.543 x 1078 1.00 x 107 No
Aroclor-1260 7.640 x 1077 7.739 x 10 1.00 x 107 No
Radionuclides
Cesium-137 1.500 x 1013 1.519 x 10°13 2.200 x 1012 No
. Neptunium-237 3.040 x 101! 3.079 x 10° 3.400 x 10°® - No
Plutonium-238 13240 x 101! 3.282 x 105 1.400 x 10’12 No =
FER\OUIRNDC. 1202AD.2-5\09-22 11:08am Oi 02
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- TABLE D2-§
R (Continued) Q
. . 7 o
Runoff Effluent Pxedxcted. Diluted 107’ Risk-Based or SWIFT
MUSLE Concentration Aquifer 0.1 Hazard Modeling
Constituents C. (mg/0) Concentration Quotient Screening Status
e Coma (mg/) Level (mg/0)
Plutonium-239/240 2.240 x 10711 2.269 x 10713 3.700 x 10°1° No
Strontium-90 2.910 x 101 2.948 x 10°13 1.100 x 1012 No
Technetium-99 5.520 x 1075 5.591 x 10”7 2.400 x 1077 Yes
Thorium-230 1.510 x 10°® 1.529 x 10710 2.000 x 10’8 No
Thorium-232 1.600 x 107 1.621 x 106 2.900 x 10% No
Uranium-234 1.880 x 107 1.904 x 10”7 5.300 x 108 Yes
Uranium-235 6.140 x 1073 6.219 x 10° 1.500 x 10 No
Uranium-238 1.430 x 100 1.448 x 102 5.600 x 107 Yes
pir3
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‘ TABLE D.2-6 | *— 4 78 ?

COMPARISON OF SELECTED 2000-SERIES WELL CONCENTRATIONS TO
PREDICTED MAXIMUM DILUTED AQUIFER CONCENTRATIONS

Predicted
Surface Water ~ Well 2009°  Well 2108°  Well 2004*  Well 2107*  Diluted Aquifer
Pathway COC (mg/t) (mg/0) (mg/0) (mg/0) Concentration
(g9
Arsenic 5.000 x 1073b NA 5.000 x 1073 5000x 10" 5.855 x 106
Technetium-99 NAS NA 8.247 x 10”7 NA 5.591 x 1077

Uranium-234 4597x 107 1592x10% 5494 x107 2467x107 1904 x 10”7
Uranium-238 1253x102 2959 x 102 1850x 102 6444 x 103  1.448 x 102

8 Concentration from FEMP groundwater data base. Unless otherwise indicated, the concentration
represents the maximum detected concentration over 12 sampling events from 1990 through 1992.
b Sample concentration was below detection limit so the maximum detection limit was used.
. € NA - data not available.

@  ot04
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D3.0 GROUNDWATER FATE AND TRANSPORT MODELING

71

D.3.1 INTRODUCTION

The objective of this section is to evaluate the fate and transport of constituents as they migrate from
the Operable Unit 1 area through the vadose zone or Paddys Run streambed to the Great Miami
Aquifer. This section provides a more detailed discussion of the modeling that is summarized in the
main RI Report text (Section 5) and provides the necessary support information for Section 5. The
Operable Unit 1 waste areas are Waste Pits 1 through 6, the Bum Pit, and the Clearwell.

Groundwater fate and transport models are used to predict contaminant movement from source
volumes (waste areas) to receptor locations through the groundwater pathway. Used in conjunction
with monitoring data, these models predict future contaminant concentrations at potential exposure
locations where measured contaminant concentration data are not available. The modeling provides

the best data on contaminant migration into off-property locations or for future exposure predictions by

extrapolating from known field data. Conservative assumptions are used in the modeling to provide a
reasonable "worst case” picture of risk. The modeled future concentrations are also based on the
unremediated baseline case for the Operable Unit 1 waste areas. The results of the groundwater fate
and transport modeling are used in the Operable Unit 1 Baseline Risk Assessment (Appendix E) to
estimate potential risks to the environment and human health,

This section presents a description of the technical approach and the methods used to quantitatively
predict contaminant concentrations for use in the Operable Unit 1 Baseline Risk Assessments.
This section; .

o Presents background information on the hydrogeologic setting

s Defines the conceptual groundwater flow model based upon a reasonable and
conservative depiction of the hydrogeologic setting

o Outlines the screening processes to finalize the list of constituents of potential concern
(CPC)

¢ Presents a description and results of vadose zone modeling
¢ Presents a description and results of aquifer modeling
¢ Compares modeling results with field data

D.3.1.1 Technical Approach
Two pathways are considered in this analysis. First, migration from the waste unit vertically through

the vadose zone to the aquifer is designated the vadose zone pathway. Second, migration of ‘
contaminants from the surface soil to Paddys Run and from Paddys Run to the aquifer is designated

FER/OULRUIK 1202AD 3008-12.93/9:16em D-3-1 ) 010 9
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the surface water pathway. This section considers all of the steps of the vadose zone pathway. For
the sufface water pathway, Section D.2.0 describes the definition of constituents, the conceptual model
for the surface water pathway, the surface water modeling, the screening of constituents, and the
predicted concentrations in Paddys Run and the Great Miami River. This current section, however,
presents all of the Great Miami Aquifer modeling results including the concentrations in the aquifer
due to mass loadings from Paddys Run.

Figure D.3-1 shows, for the vadose zone pathway, the steps in model development and the method of
deriving the source and leachate concentrations. The extent to which contaminants may migrate
through the groundwater system depends both on site characteristics and the nature of the
contaminants. Because of the variety of the contents in the waste areas and the heterogeneity in the
vadose zone beneath the waste areas, a separate conceptual model is developed for each of the waste
areas in Operable Unit 1. The development of these models involves the following steps:

* Review of the available information on the specific waste area to establish the character-
istics of the waste area.

¢ Identification of CPC by reviewing the production history and by analyzing site
characterization data.

¢ Identification of the hydrologic processes governing the fate and transport of the
constituents within each hydrostratigraphic unit.

o Development of a conceptual hydrogeologic model for each waste area, based on
information about the contaminants present in that waste area and its location-specific
geologic setting.

Once the conceptual models are developed, existing computer codes that allow the creation of a proper
mathematical representation of the conceptual models are selected. The mathematical representations
used at the FEMP generally consider the rate at which the modeled processes occur, the interaction of
different processes with each other, and the initial conditions of both the waste area and the
surrounding geologic formations. Some of the major steps involved in constructing mathematical
representations of the conceptual models used at the FEMP include:

¢ Quantification of the concentrations of constituents in the waste area and the physical
parameters defining the volume and mass of each waste area.

¢ Use of measured data and geochemical modeling to determine the chemical speciation
projected to result from the reactions of infiltrating water with the waste materials and
the matrix of the glacial overburden. (Section D.1.0)

o Definition of physical parameters of the vadose zone system beneath each waste area.
0110
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o Estimation of the rate constants describing the cationic retardation of the modeled
contaminants. These rate constants are based on partitioning coefficients selected during
an extensive literature search.

¢ Estimation of the rate constants describing contaminant retardation attributable to
interactions with organic carbon in the geological formation. These constants are based
upon the grain-size distributions and organic carbon content of the glacial overburden
matrix.

o Estimation of the rate constants describing the decay rates of the modeled contaminants.
These first-order rate constants are based upon radioactive half-lives and biodegradation
half-lives in groundwater for radionuclides and organic chemicals, respectively.

o Calibration of the model to field data. Selected 2000 series wells in the vicinity of the
waste pits are evaluated to determine constituents that have reached the aquifer. Initial
model results are compared to these data and a constant loading term is added to
approximately reproduce these constituent values within the operating time frame.

The CPC from Operable Unit 1 waste areas are defined based upon sampling data and prescreening
and background/nutrient screening activities (see Appendix E). Prior to fate and transport modeling,
additional screening steps are undertaken to reject those that clearly would not pose a significant risk.
By screening constituents, computational time is reduced. Screening steps consider travel time through
the vadose zone, organic and radiologic decay, and comparison with toxicity levels.

After existing computer codes and site-specific input parameters are selected, the codes are used to (1)
calculate constituent loading rates to the aquifer beneath the selected waste area; and (2) perform flow
and solute transport modeling to determine the effects of dispersion, retardation, and contaminant
degradation or decay on the projected contaminant concentrations in the Great Miami Aquifer.
Estimates of future concentrations in the aquifer are the desired result of the modeling effort.

D.3.1.2 Approach to Screening and Modeling
The primary purpose of the fate and transport modeling is to provide predicted concentrations of key,

risk-causing constituents so that overall risk may be determined by the risk assessors. Because the
modeling is resource intensive, screening steps are undertaken to eliminate constituents that pose little
or no risk using conservative assumptions. In addition, because modeling contains uncertainty by
being a predictive tool based upon many assumptions, actual monitoring data is reviewed to check
certain model results. For example, if a constituent is predicted to be attenuated in the vadose zone
for many years, yet it is presently found in the aquifer, then the model assumptions need to be
reviewed.
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Figure D.3-2 shows the approach that has been followed in screening out constituents, in defining risk
from the nonscreened constituents, and in incorporating monitoring results in the modeling process.
This figure represents the three screening steps that remove CPCs from further consideration (see
detailed discussion in Section D.3.4). In addition, this figure also shows the relationship of the
monitoring data evaluation to this process. Figure D.3-3 depicts the five cases for modeling

represented schematically on Figure D.3-2.

If a constituent is detected above the detection limits (i.e, Cases 2 and 3) in the Great Miami Aquifer
groundwater in the vicinity of the waste areas, then further steps are undertaken. First, these detected
concentrations are compared against background and a 10 7 risk based criteria for carcinogens or 0.1
Hazard Quotient criteria for non-carcinogens. If these concentrations are below these criteria, then the
constituent is screened out since it either is caused by other factors than Operable Unit 1 or it does not
pose any risk. Next, if a constituent is detected at concentrations that are higher than background and
the screening criteria, then it is calculated whether it will reach the fence line within 1,000 years. If
the calculation shows that it will not reach the fence line, then the current maximum concentration is
reported at the source location and no impact is assumed at the fence line. If the calculation shows
that it will reach the fence line, then the constituent is modeled with the aquifer model (SWIFT).

If constituents are detected in the Great Miami Aquifer sooner than their theoretical arrival time (as
determined by the conceptual model parameters and chemical specific factors), then a direct leak
loading term to the aquifer is created to represent the present concentration in the aquifer (Figure D.3-
3). In theory this termn may represent leakage under conditions different than the present waste area
configuration or leakage through leaky well casings. In effect, five possible scenarios are created (see
Figure D.3-3) that depict different combinations of direct leak source term and vadose zone

breakthrough.

D.32 HYDROGEOLOGIC SETTING

The first step in developing the pathway analysis is to develop a conceptual understanding of the
depositional history of the site and the general hydrogeologic characteristics of the deposits. This
section describes the general geology and hydrogeology of the FEMP. For a detailed discussion, refer

to the Groundwater Report (DOE 1990).

D.3.2.1 Geologic Setting

The geology of the area is dominated by the glacial and giaciofluvial deposits formed during the most
recent continental glaciation (approximately 70,000 years before present). Prior to the advancement of
the glaciers, a large valley was eroded into the shale bedrock. This valley, which is approximately
200 feet below the existing land surface, was filled with well-sorted sand and gravel glacial outwash
during the retreat of early glaciers. Beneath the site, this outwash is divided by a clay layer at a depth
of 120 feet below the current surface. Later glacial advances (Shelbyville) caused the displacement of
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the Dry Fork of the Whitewater River from its historic channel into its present channel. The
Shelbyville ice deposited a moraine in the historic channel which formed a dam. The meltwater lake
that formed behind the dam gave rise to the lacustrine deposits found in the area. This dam was
breached at least two times, with the final breach draining the lake permanently. The lake basin is
now occupied by Paddys Run.

In the Paddys Run floodway, recent deposits of silt (loess, fluvial, and lacustrine) form a terrace above
the current stream elevation. Paddys Run has cut through this recent terrace and the glacial drift. The
bed of Paddys Run is located on the well-sorted outwash material which fills the buried valley, on
preglacial Whitewater River deposits. Since the last retreat of the continental glaciers, the streams in
the area have removed much of the till and lacustrine mantle left by the ice sheets. In the Great
Miami River valley, the stream has eroded through the till and is now in direct contact with the
glaciofluvial outwash deposits that contain the buried valley aquifer.

The term glacial overburden has been selected to describe the deposits located stratigraphically above
the glaciofluvial material of the Great Miami Aquifer. The glacial overburden includes the following
types of materials:

o Loess - Considered ubiquitous in the Fernald area, it generally forms the uppermost
layer of the glacial overburden. Loess is generally a homogeneous fine-grained blanket
deposit, buff to light yellow or yellowish-brown in color. The deposit originated from
windblown dust of Pleistocene age carried from the unconsolidated glacial and
glaciofluvial deposits uncovered by glacial recession, but prior to the invasion of a
vegetative cover. -

» Lacustrine - Lacustrine deposits from the glacial lake consisting of well-sorted, stratified
fine sands and clays formed in the Paddys Run valley. These varved clays can be
interbedded with well-sorted beach deposits along the margins of the former lake basin.

¢ Till - Undifferentiated glacial till makes up the majority of the glacial overburden at the
FEMP site. Because of its location at the ice margin, the till is likely to have been
deposited by several modes including moraine deposits, ablation till, and subglacial till
sheets arising from differing ice lobes. The primary feature of tills is that they are
deposited directly by a glacier without fluvial sorting. The till at the site is a heteroge-
neous mixture of clays, silts, and pebbles.

» Glaciofluvial - Interbedded with the till are glaciofluvial beds that originated from

meltwater streams that occurred along the margins of the ice sheets. These deposits of
varying extent consist of well-sorted sands and fine gavels.
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D.3.2.2 Vadose Zone

The unsaturated or vadose zone exists above the groundwater table or phreatic surface of the aquifer.
In this zone, the interstices are occupied partially by water and partially by air. The partially filled
soil water in the unsaturated zone is known as vadose water. Overlying the Great Miami Aquifer at
the FEMP are approximately 15 to 35 feet (4.6 to 11 m) of unsaturated sand and gravel outwash
deposits. These deposits are assumed to have the same hydraulic characteristics as the underlying
saturated material since their depositional histories are the same.

Dense, fine-grained glacial overburden overlie the unsaturated sand and gravel outwash deposits.
These types of deposits have intergranular hydraulic conductivities that are very low, with values in
the range of 10”7 1 10~ feet/day (10! to0 10 cm/s) (Heath 1983). Extensive deposits of clayey till
can cause isolation from zones of near-surface groundwater flow.

In the Great Plains region and in parts of the Midwest, deposits of clayey or silty clay and glaciolacus-
trine clay have networks of predominantly vertical joints or fractures. This jointing pattern in the
Wisconsin tills has also been noted in the area surrounding the FEMP (Brockman 1988). In the FEMP
area, the joints which are commonly near vertical have a polygonal expression and are typically 18 to
25 inches (0.46 to 0.63 m) across. The joints are generally oxidized approximately 2 inches on either
side of the joint. Within the FEMP, fractures have been noted in the till during the RI/FS drilling
program and field reconnaissance. These fractures can impart an enhanced bulk hydraulic conductivity
of up to 1000 times greater than that of an unweathered till (Hendry 1988). As a result of increased
lateral stresses caused by overburden loading, the hydraulic conductivity of fractured till and clay
decreases with depth.

Recent investigations in similar geologic settings indicate that till deposits can be divided from a
hydrogeologic standpoint into a brown weathered zone and a gray unweathered zone (Barari and
Hedges 1985; Hendry 1988; Cravens and Ruedisili 1987). These studies indicate that infiltration is
primarily limited to the weathered till. While precipitation enters this upper zone, it does not act as a
significant source of recharge to deeper aquifer zones and the majority of the water lost from till
deposits is from evapotranspiration. In addition to the losses due to evapotranspiration, some water
may be discharged to small seeps or drainages.

Although the degree of fracturing within the brown tills at the FEMP has not been documented,
sufficient observations have been made at the site and in the literature to indicate their presence is a
characteristic physical property of these tills. Since fractures have been noted as a dominant feature in
most brown tills, it is necessary to consider the effect that these fractures have on water and contami-
nant transport within the tills. As stated earlier, fractures have been reported to enhance the bulk
hydraulic conductivity of till as much as 1000 times with an expected increase of one to three times.
It is reasonable to expect that contaminants will be transported by seepage more quickly through
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fractured till than unfractured till. At the FEMP, the gray till, with its appreciable silt and clay
content, was regarded as providing the Great Miami Aquifer with protection from activities at the site
(Dove and Norris 1951). This line of reasoning has justification because the low hydraulic
conductivity produces very low velocities even if the hydraulic gradients are large. In addition, most
contaminants being transported by seepage through the till matrix undergo attenuation and retardation.

If the till is fractured, these generalizations are not applicable because the velocities of water in the
fractures are relatively large compared to the intergranular pore velocities in the unfractured matrix. It
should be kept in mind that although the velocities are relatively large, the contaminant flux may be
relatively small because the flow rate through the fractures is small.

Fractures not only control velocity but they generally impart a lower capability for attenuation and
retardation by adsorption of contaminants. The adsorption processes are capable of removing more
contaminant mass from solution if the water is in contact with larger surface areas in the matrix.
Contaminants transported by seepage through till fractures only have an opportunity to react with the
mineral constituents present in a veneer layer on the exterior of the fracture. Therefore, when flow
occurs in the fractures, there is less surface area available for geochemical reactions that reduce the
concentration of a contaminant or slow the movement of that contaminant. The exact nature of
attenuation in fractured till is highly site specific and not well quantified. For example, if till fractures
are coated with iron oxides, they may impart significant retardation on ionic solutions (Grisak et al.
1976).

Within the till deposits, there are numerous water-bearing zones that have limited interconnection. The
majority of these zones are of glaciofluvial origin and consist of small beds of highly-sorted sands and
gavels. These beds are probably the result of small meltwater streams that occurred along the ice
margin and within the glacier itself. These intertill perched zone have the following general character-
istics:

s High variability in areal extent, thickness, and volume

s Based upon hydrograph analysis, the interconnection between the intertill significantly
saturated zones is limited

s Hydraulic conductivities are highly variable with an expected range of 2.8 x 10” 10 280
feet/day (10 10 0.1 cm/s) (Freeze and Cherry 1979)

s Porosities range from 22.1 to 36.7, with a mean of 31 percent (Morris and Johnson
1967)

Generally these glaciofluvial interbeds are considered to be water-bearing units within the glacial
overburden. However, movement of water and contaminants within these units will be limited due to
limited areal and vertical extent and lack of interconnection of these units. The perched groundwater
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zones (saturated lenses of higher permeability sands) present beneath Operable Unit 1 waste areas are
not modeled separately, but the thickness and the hydraulic properties of the sand lenses are included
in the vadose zone modeling. At the FEMP, a series of slug tests on these perched groundwater zones

found hydraulic conductivities ranging from 0.0071 feet/day (2.5 x 10° cm/s) (Well 1025) to
8.8 feet/day (3.1 x 10 cm/s) (Well 1196).

D.3.2.3 Great Miami Aquifer
The hydrogeology of the FEMP and the surrounding area is a textbook example of a glaciofluvial

buried valley aquifer (Walton 1970; Fetter 1989; Freeze and Cherry 1979). The primary aquifer in the
region is the Great Miami Aquifer, a well-sorted sand and gravel water table system consisting of sand
and gravel glacial outwash deposits. Groundwater in the aquifer enters the FEMP area via buried
channels on the west, north, and east. Under natural conditions, the primary flow would be across the
site to the south. However, large pumping wells east of the FEMP in the Big Bend area of the Great
Miami River have created a pronounced cone of depression causing flow at the FEMP to have
easterly, southeasterly, and southerly components.

The aquifer is divided by a clay aquitard 1 to 20 feet (0.3 to 6 m) thick at a depth of approximately
120 feet (37 m). Flow direction and magnitude of the Great Miami Aquifer were simulated using
SWIFT II1, a numerical groundwater flow and solute transport model. Subsequent text describes the
modeling effort in more detail.

D.32.4 General Contaminant Hydrogeology At The FEMP

The depositional characteristics and the hydrostratigraphic units present at the FEMP impari general
contaminant transport characteristics on solutes migrating from the individual waste areas 1o receptor
locations. These characteristics include:

¢ Solute migration potential: Solutes have a high migration potential through the upper
weathered tills due to the fractured nature of the layer. Solute migration can also occur
through the unweathered till, however, at a much slower rate. Once the solute reaches
the glacial outwash, the solute migration potential is high, based on the high hydraulic
conductivity and low adsorption capacity of the matrix.

¢ Hydraulic intercommunication: The intercommunication between perched water-bearing
zones is limited in the glacial environment. Communication between the upper
water-bearing zones within the till and the Great Miami Aquifer is also limited but may
occur over an extended period of time.

« Adsorption/attenuation characteristics: The layers found within the glacial overburden
generally have sufficient organic carbon content to cause retardation of organic constitu-
ents. The clay mincralogy would result in significant cation retardation for inorganic
constituents. Given the till matrix, it is also unlikely that all of the available sites for
adsorption would be used by solutes. Therefore, it is unlikely that
adsorption/attenuation breakthrough would occur. Adsorption/attenuation will occur at
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lower rates in the regional aquifer due to the lower organic carbon and clay content in
the outwash, »

Based on the general hydrogeologic and contaminant transport characteristics, there is a potential
pathway from the waste areas through the vadose zone to the regional aquifer. Given the high
permeability of the glacial outwash, the pathway would extend from the aquifer-vadose interface to
downgradient receptors.

D.3.3 CONCEPTUAL MODEL
The Operable Unit 1 waste areas exhibit considerable diversity in their contents and in the physical

and chemical characteristics of the vadose zone beneath them. Because of this diversity, the modeling
of the contaminant migration through the vadose zone is considered imperative for the estimation of
contaminant loading rates to the regional aquifer model. To model the transport of these contami-
nants, it is necessary to adapt the generic conceptual model presented in the Risk Assessment Work
Plan Addendum (DOE 1992) to a series of specific conceptual models for each distinct waste area.
These conceptual models consider the following:

» The contents of the waste area

¢ The presence of standing water in the waste area

¢ The presence or absence of a discrete cap

¢ The presence/absence of perched water in the waste area

¢ The average concentration of contaminants in perched groundwater
¢ The identifiable geologic strata beneath the waste area -

s The presence/absence of sand lenses in the waste area

o The thickness of each layer in the vadose zone

o The vertical permeability of the layers

¢ The interstitial fluid velocity through each layer based on saturation
s The dispersion coefficients of each layer

¢ The partition coefficients for each contaminant in each layer

Figure D.3-4 shows a generalized picture of contaminant migration at the FEMP. Two primary
pathways are shown. The first pathway includes migration from the waste unit vertically through the
vadose zone to the Great Miami Aquifer. The second pathway consists of loading due to surface
runoff from contaminated surface soils from the Operable Unit 1 waste areas to Paddys Run and from
Paddys Run to the Great Miami Aquifer (see Section D.2.0). For risk assessment purposes, maximum
concentrations are considered in the Great Miami Aquifer at the waste unit boundary and at the fence
line or property boundary.

Flow and contaminant transport in the vadose zone is conceptualized from the hydrogeology of the

site. As discussed previously, the geology of the FEMP site is dominated by glacial sediments. Well-
sorted sand and gravel glacial outwash forms the regional Great Miami Aquifer. Beneath the site, this
aquifer is divided by a 1- to 20-foot-thick (0.3- to 6-m-thick) clay interbed at an approximate depth of
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120 feet (37 m). The receptor pathway considered for this analysis is the upper part of the Great
Miami Aquifer above the clay interbed. Contaminant transport in the vadose zone includes the bulk
migration of water and dissolved materials from waste (source) areas at the FEMP to the Great Miami
Aquifer. This occurs as surface water infiltrates from the surface and percolates through the source of
contamination, and its surrounding soil, into the saturated zone. Downward movement of water,
driven by the forces resulting from gravitational potential, capillary pressure, and other components of
total fluid potential, mobilize the contaminants and carry them through the vadose zone. Vertical
transport down through the vadose zone to the aquifer and the horizontal transport through the aquifer
to the well of a potential human receptor is illustrated in Figure D.3-4.

Figure D.3-5 presents a generalized conceptual model of the vadose zone pathway. Once through the
waste units, water filters through the vadose zone and dissolves materials, forming an aqueous solution
(leachate) (see Section D.1.0 for a detailed discussion of the derivation of leachate concentrations).

This solution continues to percolate through the soil/waste matrix in the vadose zone as it moves

toward the aquifer. The leachate often reacts with the soil/waste matrix through which it flows. These
interactions determine what chemical species are present in the percolating water (leachate), and how -
fast they will move in the unsaturated zone. In this analysis the composition of the leachate and the
speed at which individual constituents migrate are treated individually.

The uppermost 20 to 25 feet (6 to 8 m) of the outwash deposits is unsaturated and forms model Layer
2 of the vadose zone conceptual flow model. Overlying the outwash deposits is an unweathered till
interbedded with sand and gravel glaciofluvial stringers. Within Layer 1 are sand lenses beneath some
portion of Waste Pits 4, 5, 6, and the Burn Pit. The thickness of this till unit (referred to as glacial
overburden) which makes up model Layer 1 ranges between 0 and 16 feet (0 and 5 m) for waste
areas. A layer of weathered till overlies the gray clay. However, this layer is not included in the
vadose zone modeling because of numerous fractures present within this zone. All layer thicknesses
were estimated based on geologic boring logs from subsurface investigations conducted across the site.

Based on characteristics of the material underlying each Operable Unit 1 waste area, a detailed
conceptual model is developed for the pathways between each waste area and receptor locations.
These more detailed models are developed to account for the variable stratigraphies of the soils of the
waste areas of Operable Unit 1. These detailed conceptual models are shown on Figures D.3-6
through D.3-12.

These detailed conceptual models show that perched groundwater occurs in the sand lenses within the
glacial overburden beneath Waste Pits 4, 5, 6, and the Burn Pit. For the purposes of modeling, the
sand lens is assumed to be a uniform 5 feet thick below the entire area of each of these four waste
areas. These perched groundwater zones are modeled to represent an additional source of
contaminant loading based on the concentration of constituents detected in 1000 series wells located
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within Operable Unit 1 from the RI/FS data base. For a particular constituent, an average
concentration for each well is calculated over time. The average concentration value is compared to
the concentration reported for the last sampling event, and the higher of the two concentration values
is averaged for all wells. The resulting single concentration value is used for the modeling. Initial
constituent concentrations, concentration terms over time and sorbed mass are defined on these
averaged liquid concentrations and the established distribution coefficient (K,) for each constituent.
The volume of groundwater present in the sand lenses is calculated based upon a volume of the sand
lens and an average porosity of 39 percent. The migration pathway for contaminated perched
groundwater is generally consistent with the overall conceptual model, with the exception that the
glacial overburden thickness is halved for the perched groundwater pathway to account for the
approximate location of the perched groundwater zones within the glacial overburden.

Based upon uranium, technetium-99 and arsenic results, loading from perched water represents an
insignificant contribution (less than 2-3 orders of magnitude) when compared to the contribution from
the waste pits. Since other constituents are minor contributors to total risk (see Section D.3.7),
perched water concentrations from other CPCs has even less overall impact. Therefore, for the
remaining constituents, perched groundwater was not included in the loading to the aquifer.

Table D.3-1 presents the waste area physical parameters including the area, volume of waste material,
and dry density. These data were derived from engineering studies (Weston 1986, Parsons 1993, IT
1993). These parameter values are used for calculating masses of constituents and areas for the source
terms. The waste areas contained in Operable Unit 1 are assumed to remain in their existing locations
for the purposes of the baseline fate and transport modeling. Waste Pits 1, 2, 3, and 4 remain in their
covered states and Pits 5 and 6, the Bum Pit, and the Clearwell are assumed to remain in their present
states. Waste Pits 1 through 4 are assumed to remain essentially unchanged for the duration of the
simulations, with a vegetative cover being established on the surface. Existing membrane liners in all
waste areas are considered to be absent for purposes of the fate and transport modeling. Runoff and
evapotranspiration are assumed to occur following precipitation events. Waste Pits 5 and 6, the Bum
Pit, and the Clearwell are all assumed to remain uncovered and open to incoming precipitation. In
addition, precipitation is assumed to pond on the surface of Waste Pits 5, 6 and the Clearwell units
and either infiltrate or evaporate. No surface runoff or transpiration is allowed to occur.

D.3.3.1 Parameters

The parameters used to perform the long-term migration analysis can be divided into flow parameters
and contaminant transport parameters. Flow parameters affect the velocity of groundwater movement.
Contaminant transport parameters affect the rate of migration and the fate of the contaminant.
Wherever possible, site-specific values are used for the analyses. Certain parameters, however, are not
available for all of the waste areas, and are estimated based on pertinent scientific literature search,
geochemical investigations, and are checked for consistency between model results and historical data.
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Conservative estimates are used when a range of values are indicated or parameter values are not
available. The formulations employed for the estimation of the parameters are described in the Risk
Assessment Work Plan Addendum (DOE 1992). Uncertainty in the selection of model parameter
values is addressed by performing sensitivity analyses. Sensitivity analyses are performed by varying
parameters within reasonable ranges. Additional information regarding the sensitivity analysis is
presented in Section D.3.8.

The conceptual model depicting flow in the vadose zone considers two layers. Layer 1 soils consist of
unweathered tills, present beneath six of the eight waste units in Operable Unit 1. Beneath the
unweathered till is the unsaturated sand and gravel layer (Layer 2) present beneath all the waste units.

The conceptual model and media parameters for Operable Unit 1 waste areas are presented in Tables
D.3-2 and D.3-3, respectively. The vertical hydraulic conductivity values for Layer 1 are obtained by
dividing the horizontal hydraulic conductivities (representing the average results of slug tests
conducted in 1000-series wells in the vicinity of Operable Unit 1) by 10. Sand lenses are also
considered in this analysis using a separate. hydraulic conductivity value derived from slug test data.
and calculating the harmonic mean for the overall Layer 1 hydraulic conductivity. The vertical
hydraulic conductivity for Layer 2 is obtained by dividing the known horizontal hydraulic conductivity
of the sand and gravel aquifer by 10. The factor of 10 represents a typical horizontal to vertical
hydraulic conductivity ratio. The vertical hydraulic conductivity is estimated from 0.0114 to 0.0186
feet per day for Layer 1. The vertical hydraulic. conductivity of Layer 2 is 45 feet per day for all of
the Operable Unit 1 waste areas. As expected, the conductivity of the sand and gravel layer is several
orders of magnitude greater than the till layer. Two of the waste units, Waste Pit 3 and the Clearwell,
are assumed to rest directly on the unsaturated sand and gravel of the Great Miami Aquifer and thus
have no Layer 1 unit.

The vertical flow rates (q) are based on simulations with the Hydrologic Evaluation of Landfill
Performance (HELP) model for the dry pits or with a calculation for the wet pits (see discussion
below). The estimates of the vertical seepage velocities (Vx) used in the vadose zone transport model
are based on the methods presented in the Risk Assessment Work Plan Addendum (DOE 1992).

These methods calculate seepage velocity as a function of flow rate (q), porosity, and empirically
derived soil factors. The longitudinal dispersion coefficients (D,), a function of dispersivity,
interstitial seepage, velocity and molecular diffusion coefficient are estimated by the methods presented
by Biggar and Nielsen (1976), and Mills et al. (1982).
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Flow and solute transport through the porous media are not only determined by the parameters
considered in the conceptual model description above, they are also affected by retardation factors (Ry)
and decay rates. These parameters are both chemical- and media-specific. Tables D.3-4 through D.3-
6 show the retardation factors for the vadose zone Layers 1 and 2 for all the CPC for Operable Unit 1
waste areas. These tables also present the radioactive decay constants for radionuclides and the
biodegradation coefficients for the organic constituents. These retardation factors and decay rates are
used in the screening process, analytical modeling of the vadose zone, and numeric modeling of the

aquifer.

The retardation factor is used to account for those reversible reactions that slow the arrival of a
contaminant front, but do not act as a sink. The R; can be expressed as the ratio between the rate of
groundwater movement and the rate of contaminant movement. The R; as a function of the
partitioning coefficient of the constituent, the bulk density and moisture content in the vadose zone,
was calculated using the formula described by Walton (1984) and Mills et al. (1982). These R have
been revised from the Risk Assessment Work Plan Addendum (DOE 1992) based on more
conservative assumptions (for transport) of organic content and moisture content (see Table D.3-3). In
the vicinity of Operable Unit 1, a distribution coefficient of 12 ml/g for Layer 1 and 1.48 for Layer 2
was based on previous studies and experimental data available (DOE 1993a) which indicates these
values are conservatively low. The radioactive decay constants and biodegradation coefficients are
estimated based on the degradation rates (Howard et al. 1991) using the formulation presented in the
Risk Assessment Work Plan Addendum (DOE 1992).

D.3.4 CONSTITUENT SCREENING AND REVIEW - VADOSE ZONE PATHWAY
The list of CPCs is screened in several ways to eliminate constituents that pose insignificant risk from

further analysis. In addition, groundwater monitoring data is reviewed to determine constituents that
are found in the aquifer so that these constituents can be evaluated in the computation of total risk.
These screening steps are performed because vadose zone and aquifer modeling require long
computational times and to allow the analysis to focus on the constituents that cause the high
percentage of the risk. Figure D.3-13 shows the different screening steps. These steps include pre-
screening and background screening (performed and presented in other sections of the RI), initial
source concentration, travel time to the Great Miami Aquifer, and vadose zone output concentration
screening (presented in this section), and the review of groundwater monitoring data. Table D.3-7
shows the list of CPCs, the results of different screening steps, and the list of CPCs for fate and
transport modeling in the vadose zone pathway.

Each waste pit is treated separately in these screening analyses. The worst case is used to define
action, i.e., if any waste pit fails 4 particular screening, then that constituent is maintained in
subsequent analysis. These screening steps are described in sequence in the following sections.
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D.34.1 Pre-Screening
Pre-screening is performed on the validated sampling and analysis data sets. Each constituent on the

data set is evaluated based on the criteria defined in the Risk Assessment Work Plan Addendum (DOE
1992). At this stage in the process, two types of decisions are made: '

¢ Nutrients at or below drinking water standards are screened out
o Constituents that are not detected in waste pit materials are screened out

The results of this pre-screening are presented in Appendix E.2.

D.3.4.2 Background Screening
A second preliminary screening step is conducted to remove constituents that are below background

concentrations. Each constituent that passes prescreening is compared to background concentrations
following the process defined in Appendix E.2. Constituents with concentrations determined to be
below background concentrations are screened out. The results of this background screening are
presented in Appendix E.

The constituents that "pass” the prescreening and background screening are designated "potential
CPCs" (see Table D.3-7). A total of 71 potential CPCs were defined for Operable Unit 1 fate and
transport modeling. These potential CPCs include 13 radionuclides, 21 inorganic constituents, and 37
organic constituents (see Table D.3-7).

D.3.4.3 Travel Time Screening i
Constituents are screened based upon travel time to determine those that would not reach the Great

Miami Aquifer within the time period of interest (1,000 years) in significant concentrations under
conservative conditions. - Travel time screening considers both physical time of travel through the
vadose zone and radiological and organic decay over this time period.

Travel time screening is performed on potential CPCs based on distance, retardation factor, velocity,
and dispersion. Any constituent that fails to reach the Great Miami Aquifer in 1,000 years is screened
out. A second screening process involves comparing the organic or radiological decay constants for
constituents to the minimum calculated travel time. If a constituent has gone through 30 half lives
during this travel time, then it is screened out due to the negligible mass remaining.

Variables that are used in the screening step are:

Retardation Factor (Ry) in the Vadose Zone

Soil Seepage Velocity (V)

Soil Thickness (L) between Waste Pit and Aquifer
Axial Dispersion Coefficient (D)
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The mean travel time for a nondecaying CPC (1) is the sum of the travel time through Vadose Zone
layer 1 and layer 2:

tn = RaLy/VP] + RpL,/V))]
where

t, = Travel time (day)

R; = Constituent retardation factor for vadose zone layer 1 (unitless)
L, = Thickness of vadose zone layer 1 (feet)

V; = Groundwater velocity in vadose zone layer 1 (feet/day)

Ry = Constituent retardation factor for vadose zone layer 2 (unitless)
L, = Thickness of vadose zone layer 2 (feet)

V, = Groundwater velocity in vadose zone layer 2 (feet/day)

and if t/30 is less than the half life (T, ) then the constituent is further modeled. In other words, the
minimum travel time divided by 30 is less than the half life of the constituent which indicates it
reaches the aquifer in significant mass to be considered for further modeling.

A characteristic dispersion parameter is Dy /VL which will be referred to as N;. Depending on Ny, a
fraction, M (Brenner 1962), can be multiplied by t,,, to give a time before which exiting concentrations
will be negligible. Consequently, if Mty is set at 1,000 years, exiting concentrations prior to 1,000
years will be negligible. Thus, a minimum screening retardation factor, R;;, = 1000 x V/ML can be
defined, above which the mean travel time will be in excess of 1000/M years and exiting
concentrations up to 1,000 years will be negligible. This analysis is conservative in that one-
dimensional flow is assumed and the minimum retardation factor that occurs in any vadose layer is
used. Table D.3-8 shows the input assumptions for the Operable Unit 1 waste areas.

Table D.3-7 shows the results of the travel time screening. This table breaks the travel time screening
into two categories of screening due to advective transport and screening due to radiological or organic
decay. The travel time screening removes the majority of the potential CPCs. The advective transport
screening step removes 42 of the 71 CPCs. In addition, 8 organic constituents are removed due to
decay.

D.3.4.4 Initial Concentration Toxicity Screening
Toxicity screening is performed on the potential CPCs that passed the travel time screening by

comparing the initial concentrations for the vadose zone model (Leachate B - see Appendix D.1) with
107 risk based concentrations for carcinogens or 0.1 Hazard Quotient concentrations for non-
carcinogens. These screening concentrations are derived by dividing the 10°® risk based or Hazard
o 0123
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Quotient of 1 concentrations for tap water (US EPA 1993) by 10. Since Leachate B cannot increase
in concentration in transport through the vadose zone or aquifer, then Leachate B represents a
theoretical maximum concentration in the aquifer. If the initial concentrations for all waste areas is
less than the screening concentration, then the constituent is not modeled further. If any waste area

includes a value greater than the screening concentration, then the constituent is still modeled for all
the waste areas since modeled concentrations from the different waste areas could be additive.

Table D.3-9 presents the results of the initial concentration toxicity screening. Of the constituents that
passed the travel time screening, all passed the initial toxicity screening.

D.3.4.5 Vadose Zone Model Toxicity Screening
Prior to performing aquifer modeling, the output from the vadose zone model is again toxicity

screened in a manner similar to the initial concentration toxicity screening (see Section D.3.4.4). Since
concentrations can only further dilute when leachate mixes with the aquifer waters, this screening step
removes. constituents that will clearly be below the 107 risk based or 0.1 Hazard Quotient standard in
the aquifer. To perform this screening, the maximum output from the vadose zone model for a
particular constituent is compared with the 10 risk based or 0.1 Hazard Quotient standard. If this
maximum value is below the standard, then the constituent is screened out and is not modeled further.

Table D.3-7 shows the results of the second toxicity screening under the column. heading of "Screen
out ODAST Output." Antimony, barium, cadmium, copper, lead, manganese, mercury, and 4-
nitroaniline are screened out because no appreciable concentration of these constituents teaéhed the
aquifer within 1,000 years.

D.3.4.6 Review of Monitoring Data
Water samples have been taken from the Great Miami Aquifer and analyzed periodically. The results

for the 2000 series wells indicate the degree of contamination from the FEMP operation in the upper
Great Miami Aquifer or the first SWIFT layer to date. Four specific wells (2019, 2021, 2027, and
2648) in close proximity to Operable Unit 1 were chosen to represent the degree of existing
contamination from Operable Unit 1. Table D.3-10 lists all analysis targets that were found above
detection limits in the FERMCO environmental monitoring data base. Many of these targets are not of
concem from a toxicity standpoint (e.g., alkalinity, aluminum, potassium, sodium, pH, etc.) and were
not included in the list of potential CPCs. It should be noted that organic compounds were not
detected in these wells and therefore, are not included in the list of potential CPCs on Table D.3-10.
For the remaining potential CPCs that are detected, these constituents are added to the list of CPCs

(Table D.3-7).
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Table D.3-11 illustrates background screening and calculations of travel-time to reach the nearest
property boundary (fenceline) for those potential CPCs which were detected in these wells (refer to
Figure D.3-2 for the logic of the overall screening procedure). The maximum concentrations of the
potential CPCs found in these wells were compared with background concentrations. For those
potential CPCs whose concentrations did not exceed background, no further action is required. For
those exceeding background, travel time calculations to reach the fenceline were performed. The
travel time calculation were performed using Darcy’s Law with an average hydraulic gradient from
Operable Unit 1 to the fenceline of 0.000769, an average K, of 450 fi/day, and an average effective
porosity of 0.25. Based on a travel distance of 3,250 feet from the Operable Unit 1 boundary to the
east fenceline, a water travel time of 6.43 years was calculated. Thus, the critical retardation factor
(Rcrit) defining whether the fenceline is reached in 1,000 years for a particular potential CPC is 155.
If the potential CPC retardation factor is less than 155, then the constituent reaches the fenceline
within 1,000 years.

For those CPCs indicated in Table D.3-11 (barium, Sr-90, Tc-99, and the uranium isotopes) which
reach the fence line in less than 1000 years, the groundwater model will be calibrated so that early
concentrations (0-40 years) will reasonably approximate the concentrations found in the aquifer.

Because there is a significant presence of uranium in the Great Miami Aquifer within 40 years after
operations began at Fernald, calibration of the SWIFT model by reduction of the retardation factor
would require an unrealistically low sorption ratio based on experimental evidence at FEMP and other
sites. Consequently, it is hypothesized that direct leaks to the Great Miami Aquifer occurred, perhaps
through deteriorating polyvinyl chloride casings in well-bores or under conditions different than the
present system. Consequently, it was decided to use a "direct leak” block as another parameter to
assist in the calibration. The leak is deemed to have started at year 10 and persisted for 30 years to
year 40. This overall calibration scheme is illustrated in Figure D.3-3. In effect, five possible
scenarios are created (see Figure D.3-3) that depict different combinations of the direct leak source
term and vadose zone breakthrough. Potential CPCs are categorized into one of these five cases as
presented in Table D.3-12.

Case 1 illustrates the case of a potential CPC which has a direct leak to the Great Miami Aquifer and
also has a significant loading to the Great Miami Aquifer through the vadose zone (calculated by One-
Dimensional Analytical Solute Transport [ODAST]) prior to 1,000 years but separated in time from
the direct leak. Case 1 behavior is typical of uranium. Case 2 is similar to Case 1 except that the
future releases to the aquifer are insignificant (i.e., concentrations are less than the 107 cancer risk or
0.1 Hazard Quotient criterion). Case 2 behavior is typical of barium. Case 3 illustrates the case of a
CPC which has some current contamination but whose retardation factor is so high that any loading
through the vadose zone would not occur until after 1,000 years. Case 3 behavior is typical of
thorium-230. Technetium-99 behavior is unusual and is illustrated by Case 4. Technetium-99 is very
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mobde“}rz&g&uannty is expected to have already migrated through the vadose zone. However, to
approxlmate the concentrations found, it is also necessary to have an additive direct leak block.
Finally, Case § illustrates the case of the many screened out CPCs that are determined by the
procedure given in Figure D.3-2 to not pose any risk. SWIFT modeling is required only for CPCs that
fall into Case 1 or Case 4, or Cases 2 and 3 when a contaminant already in the Great Miami Aquifer
can reach the fenceline.

D.3.4.7 Summary of CPCs
Table D.3-12 presents the summary of the modeling status of the different CPCs. This table shows the

constituents that have passed the screening (Table D.3-7) and that have been found in groundwater
(Table D.3-10). For constituents that have been found in groundwater, it was determined based upon
groundwater travel time and constituents retardation factors whether a particular constituent would
reach the fenceline (Table D.3-11). The maximum constituent concentration is reported for these
constituents which will be used in the risk assessment for calculating risk. From these considerations,
the list of constituents requiring aquifer (SWIFT) modeling and calibration during modeling is
determined.

D.3.S PERCHED GROUNDWATER CONCENTRATIONS

Theoretical perched groundwater concentrations are needed for the future exposure scenario to perched
groundwater. These concentrations are reported on Table D.3-13 for Waste Pits 4, S, 6 and the Bum
Pit which, as discussed in Section D.3.3, have perched groundwater occurring in sand lenses- beneath
them. These values are the initial concentrations' (Leachate B or Organic Leachate) for the entire list
of CPCs determined in Section D.1.0 from the geochemical analysis. The list of CPCs represent a
union of any constituent detected in any Operable Unit 1 waste area. These initial concentrations are
used because they represent a conservative depiction of perched groundwater concentrations.

D.3.6 VADOSE ZONE MODELING

Vadose zone modeling is performed to estimate contaminant loading rates to the Great Miami Aquifer
from a given source as a function of time. The overburden may have great capacity for
immobilization and retardation of contaminants due to adsorption, precipitation, biodegradation, and
radioactive decay. This capacity to prevent or slow the movement of contaminants to the aquifer is
evaluated with respect to future risk.

The following criteria were used in selecting specific anaiytical models:

o Capability of treating adsorption, radioactive and organic decay, and longitudinal disper-
sion

« Capability of calculating concentrations over long time periods

* Availability of code ¢,
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« Degree of code verification

The primary model selected is the ODAST model. To estimate time for source depletion and to
calculate seepage velocity (required ODAST input parameters), leachate infiltration rates are calculated
outside of ODAST. Either the HELP model (for covered pits) or an analytical solution (for pits with
standing water) are utilized for calculating seepage velocities. These models are discussed below.

D.3.6.1 Models for Seepage Velocity

Description of HELP Model
To accomplish the simulation of the hydraulic system in Operable Unit 1, the HELP model is used to

determine the infiltration rates through the waste units. The HELP model (US EPA 1984) is a quasi-
two-dimensional hydrologic model of water movement across, into, through, and out of a waste unit.
The model accepts climatologic, soil, and design data and simulates a number of hydraulic processes
including surface storage, runoff, infiltration, percolation, evapotranspiration, soil moisture storage, and
lateral drainage. The systems that can be modeled by HELP include various combinations of
vegetation, cover soils, waste cells, special drainage layers, and relatively impermeable barrier soils.

The HELP model is designed to perform water budget calculations for a system having as many as
nine layers by modeling each of the hydrologic processes that occur. Each layer must be identified as
either a vertical percolation, lateral drainage, waste, or barrier soil layer. The identification of each
layer used in the model is critical because the program models water flow through the various types of
layers in different ways. Runoff is computed using the Soil Conservation Service runoff curve number
method by considering daily precipitation totals. Percolation and vertical water routing are modeled
using Darcy's Law for saturated flow with modifications for unsaturated conditions.

Evapotranspiration is estimated by a modified Penman method adjusted for limiting soil moisture
conditions.

The HELP model output consists of input data echo, simulation results, and a summary. The input
data echo includes all the information used for input including the values chosen from the model's
built-in data base and any manually input data. Following the input data echo, the program produces a
table of the daily results, monthly totals, and annual totals for each year if the options for detailed
output are used. Following these outputs, the summary output is given. The summary includes
average monthly totals, average annual totals, and peak daily values for the simulation variables. The
average monthly totals reports precipitation, runoff, evapotranspiration, percolation through the base of
each layer, and lateral drainage through each layer for a particular month for all the years of a
simulation. The average annual total reports the values on an annual basis. The summary of peak
daily values represents the maximum values that occurred on any day during the simulation period.
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Description of Ponded Calculations
The HELP model could not perform calculations in cases where there was standing water. Since

standing water is present at Waste Pits 5, 6, and the Clearwell, an altemate method was required for
these ponded water cases.

A simple application of Darcy’s Law in one dimension was used for these waste areas. This equation

is:

q = Keg * HL

where

q = flow rate (ft/d)

K. = effective hydraulic conductivity (ft/d)
H =total head =L + H,, (ft)

L = length of saturated material (ft)

H, = depth of pond liquid (ft)

For this analysis, it was assumed that conditions beneath a waste pit with standing water would be
saturated until the bottom of the first restrictive (low hydraulic conductivity) layer and would be
unsaturated beneath this restrictive layer. For the Operable Unit 1 waste areas, this occurs at the
bottom of the. clay liner beneath the waste pits. The gradient was calculated. as the difference in head
between the water surface and the bottom of this layer divided by the length of saturated material.
The effective hydraulic conductivity was calculated as the harmonic mean of the hydraulic .
conductivity of the waste and liner layers.

Infiltration Rate Results

HELP modeling for Operable Unit 1 included separate runs for Waste Pits 1 through 4 and the Bum
Pit. In each simulation, the climatologic data of precipitation and mean monthly temperature were
synthetically generated for Covington, KY. Average rainfall in the period was 40.64 inches/year.

The soil physical parameters and the design data used in the simulations were varied for each waste
unit to reflect the varying conditions of each unit. These values were defined based upon the Waste
Pit Contents Study (Parsons 1993). In general, layers were defined for an earth cover (if present),
waste pit material, clay liner (if present), glacial till, and upper Great Miami Aquifer sands.
Membrane liners were ignored for these simulations. Permeabilities were defined based upon
engineering calculations (Parsons 1993). When permeabilities were not available, assumed values

were utilized.
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HELP was run to "steady state," that is, until successive simulations showed no appreciable change in
soil moisture content in any of the layers. HELP results presented as infiltration rates (q) are shown
on Table D.3-2. Results varied from 2.8 inches/year for the Burn Pit to 10.7 inches/year for Waste Pit
4.

For the ponded water cases of Waste Pit 5, 6, and the Clearwell, results of the Darcy calculation are
shown on Table D.3-2, These values ranged from 10.1 inches/year (Clearwell) to 23.5 inches/year
(Waste Pit 6). Higher values for the ponded cases are consistent with the fact that the head produced
by the surface water would increase the infiltration rate.

D.3.6.2 Model for Solute Transport (ODAST)

ODAST Description
The model selected to evaluate flow in the vadose zone is ODAST (Javendel et al. 1984). ODAST, a

one-dimensional analytical solution, is used for determining fate and transport of the constituents not
previously screened out in the unsaturated zone. This computer code is based on the solution
originally developed by Ogata and Banks (1961) and calculates the normalized concentrations of a
given constituent in a uniform flow field from a source having a constant or varying concentration in
the initial layer. ODAST evaluates the basic one-dimensional analytical solute transport equation as a
function of seepage velocity, dispersion coefficient, source decay, retardation factor, depletion time,
and source rate. ODAST has been extensively verified against STRIP1B (Batu 1989).

The ODAST model implements an analytical solution to the partial differential equation

9°C aC oC
DY -v% _ArRC =R
ox? ax ar

where
C = solute concentration (mass/volume)
and with the constant coefficients
D = dispersion coefficient (lengmzltime)
V = seepage velocity (length/time)
R = retardation factor (dimensionless)
A = solute decay factor (time’})

The solution must satisfy t}he initial and boundary conditions
S

Cx0=0
oC VC, e,™™ 0si<t,
-DZ= + VC ={"0 0
ax |x=0 0' MO
where the constants ,“ ey
4 0129
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aC

-ax—lx-no =0

C, = initial source concentration (mass/vol)
a = source depletion factor (time™!)
T, = source depletion time (time)
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The solution is obtained using a Laplace transform technique and involves products of exponential and
complementary error functions (Javandel et al. 1984). The solution for C is divided by C, to yield

nomalized concentrations.

Because the coefficients in the govemning equation are constant and the solution must satisfy a zero
concentration gradient condition as x approaches infinity, ODAST is only strictly applicable to one-
dimensional transport in homogeneous, semi-infinite media. However, the present application of
ODAST is intended only to provide conservative estimates of aquifer mass loading histories.

ODAST is run only for those constituents that pass the travel time and initial concentration screening
steps. Model runs can be executed for only one CPC at a time, and the solution may be applied over
any arbitrary segment of a waste area that is judged to contain an unchanging subsurface. A
superposition technique is used to combine calculations for the two homogeneous layers comprising
the vadose zone conceptual model. The ODAST solution at the bottom of layer 1 is divided into 1000
small time steps and a layer 2 run is performed for each of these steps. Each of these layer 2 runs
assumes no source decay, a recharge period 1/1000 of the total modeling time, and a source
concentration equal to the averaged layer 1 solution for that time period. The solution at the bottom
of layer 2 is obtained by summing the results of the 1000 layer 2 runs at specified time steps. For
RI/FS modeling, concentrations are calculated up to 1,000 years, typically in steps of 20 years.
Constituents that migrate quickly, such as organics, require smaller time steps for accurate

representation of loading curves.

ODAST requires a formatted ASCII file containing the input parameters for a particular problem. This
is the only input required. Likewise, output is contained in a single formatted ASCII file. The unit
conventions for the input file parameters are: specified calculation times and source depletion time are
expressed in years, all other parameters use days, and any consistent length scale may be used.
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The first parameters appearing in the input file are specifications of the values of the independent
variables for which the calculations are desired. These include the number of x positions, number of
times, and the actual x positions (measured positive downward from the top of the layer) and times.
Because concentrations are required at the bottom of the layer, only one x position, representing layer
thickness, is used. Layer thicknesses vary among and within the waste areas and are obtained from
interpolated measurements at the FEMP. As previously stated, times up to 1,000 years in 20 year
increments are normally used. The number of times may be greater and increments smaller if the
constituent migrates rapidly.

The final line of the input file contains the waste area, solute, and medium dependent parameters. In
order of appearance in the file, they are the dispersion coefficient, seepage velocity, retardation factor,
source depletion time, solute decay factor, and source depletion factor.

Seepage velocity and the dispersion coefficient depend upon the characteristics of the waste area and
the vadose zone medium. Seepage velocity is calculated as an empirical function of the percolation
rate obtained from the HELP model, saturated hydraulic conductivity, and porosity (US EPA 1988).
The dispersion coefficient is obtained as an empirical function of seepage velocity (Biggar and Nielsen
1976).

The retardation factor accounts for transport delays due to reversible reactions between the chemical
constituent and the vadose zone solid matrix. It is thus dependent on both solute and medium
characteristics, and is calculated as a function of the constituent’s partitioning coefficient and the
vadose zone bulk density and moisture content (Walton 1984 and Mills et al. 1985). .

The solute decay factor is constituent dependent. This parameter accounts for biodegradation in
organics and radioactive decay in radionuclides, and is zero for stable inorganics (ASI/IT 1992b).

Source depletion time and factor control the mass flux history of the constituent at the top of the
modeled layer. As can be seen from the upstream boundary condition, source mass flux decays
exponentially. To calculate depletion time and factor for the waste at the top of layer 1, the time
dependent expression for mass flow from the source is integrated from zero to the source depletion
time. This integral is equated to the depleted mass of the constituent to provide a single equation in
two unknowns. A second equation is obtained by arbitrarily specifying a mass depletion fraction.
This is the level (very close to, but less than one) at which the source is declared depleted; technically,
the source is depleted only as time approaches infinity. As stated previously, depletion factor is zero
and depletion time is 1/1000 of the total modeling time for the layer 2 runs.
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For the 1,000-year scenario, the projected concentration of the leachate entering the Great Miami
Aquifer beneath the waste area was calculated by multiplying the normalized concentration at the base
of the lowest layer by the source term (initial contaminant concentration - Leachate B). The loading
rates were calculated by multiplying the projected concentration beneath the waste area by the
volumetric recharge rate from the source. The plots of loading rates versus time were then produced
for the constituents which were projected to reach the aquifer within 1,000 years. The peak values in
these plots were considered as the maximum loading rates to be observed in the aquifer for the
contaminants over 1,000 years.

ODAST Modeling Results
Loading rates to the Great Miami Aquifer were estimated for each CPC for the Operable Unit 1 waste

areas and for selected CPCs detected in the perched groundwater using ODAST. Technetium-99,
uranium-234, uranium-235, uranium-238 and arsenic were selected from the perched groundwater
CPCs they appear to present the highest risk based on the ratio of the maximum detected concentration
and the 10”7 risk based or ).1 Hazard Quotient concentrations. Table D.3-14 provides a summary of
the loading times and rates for the CPCs which will reach the Great Miami Aquifer within 1,000
years. The loading rates were used as input data for SWIFT aquifer model to model the groundwater
movement and solute transport in the Great Miami Aquifer. This table also presents the approximate
number of years for the CPCs from Operable Unit 1 to reach the Great Miami Aquifer and the
maximum concentrations of compounds in the leachate that would be expected before being diluted in
the aquifer.

For the waste area source, Table D.3-14 shows that uranium-238 has the highest loading raie and
loading concentrations at between 620 and 630 years. Uranium-234 and 235 also contribute
significant loading and concentrations at these times. Boron and vinyl chloride have the highest
loading and concentration of the inorganic and organic constituents respectively. Since different
constituents contribute different proportions of risk based upon unit risk factors, concentrations need to
be multiplied by risk factors to determine risks associated with a particular compound i.e.,
concentrations are not directly comparable from the standpoint of risk. To demonstrate the effect of
loading for the perched groundwater source beneath Waste Pits 4, 5, 6 and the Burn Pit based on the
highest risk, technetium-99, uranium-234, uranium-235, uranium-238 and arsenic were modeled. As
shown in Table D.3-14, uranium-238 has the highest loading rate and loading concentrations between
530 and 540 years. When compared to loading concentrations from the waste area source, the
radionuclide loading concentrations from the perched groundwater source are several orders of
magnitude lower. Arsenic in the perched groundwater does not reach the Great Miami Aquifer in
1,000 years.
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Loading rates of a constituent from ODAST to the aquifer from a given source vary over time.
Typically, loading rates experience a mild increase representing the dispersion front followed by a
sharp increase representing the principle breakthrough of the constituent. They can then stabilize or
decrease depending upon the depletion time of the source. For a long depletion time the source
remains active for a longer period during the simulation. The depletion rate is low for long depletion
times, this ensures a mild change in the source term with time and helps to approach a steady-state
condition within the simulation time of 1,000 years. For short depletion time, the source term
vanishes earlier during the simulation period. For high depletion rates, the source term decreases
faster during the simulation period. These factors cause an unsteady variation along with a sharp
decline in the loading rates.

D.3.7 AQUIFER MODELING
Aquifer modeling is performed on both CPCs defined for the vadose zone pathway and CPCs from the

surface water pathway. The derivation of the CPCs for the surface water pathway and the surface
water modeling is presented in Section D.2.0.

D.3.7.1 ription of Model, Background, and Development

Groundwater modeling for the Operable Unit 1 risk analysis was performed with the calibrated
groundwater flow model for the FEMP. This model utilizes the SWIFT code and was previously
calibrated using groundwater elevations obtained during the April 1986 monitoring period. A brief
summary of the calibration and the results of the calibration are presented in this section.

The groundwater modeling program was initiated to define groundwater transport in and around the
FEMP. The selection, verification, calibration, and results of groundwater modeling are presented in
two separate reports (IT 1990 and DOE 1990), and in the Groundwater Modeling Report - Summary
of Model Development (DOE 1993). The groundwater model used in support of the risk analysis is a
finite-difference computer model of groundwater flow and solute transport. The computer program
used is SWIFT/386 Version 2.51. A comprehensive verification study of the SWIFT code has been
completed and a report issued (IT 1990). A detailed presentation of the model, its development, and
the baseline input data was issued as a part of the overall modeling report prepared under the RI/FS
(DOE 1990) and revised and issued as a separate report (DOE 1993). Only the most pertinent
information is presented here.

Steps in the development of the model for application to the FEMP have included:

¢ Construction and calibration of a regional, two-dimensional, steady-state groundwater
flow model '

¢ Construction and calibration of a regional, three-dimensional, steady-state groundwater

flow model _
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¢ Application of a local, two-dimensional, analytical solute transport model to help strate-
gize the numerical solute transport model

¢ Construction of a local, two-dimensional, transient solute transport model

¢ Construction and calibration of a local, three-dimensional, transient solute transport
model with uranium concentration data from the monitoring wells

The regional model covers an area of 28.7 square miles (74.3 km?), including the FEMP, the Southem
Ohio Water Company (SOWC) collector wells, and a portion of the Great Miami River. The regional
model’s grid spacing varies between 250 feet and 2,000 feet (76 m and 610 m), and has the closest
grid spacing in the area of the SOWC collector wells. It was calibrated against field data using a
steady-state flow condition and calibration results were incorporated into the local area model.

The local model covers a smaller area than the regional model and uses a tighter grid spacing, with
grid cells 125 feet (38 m) on a side. The smaller grid was established to include the area of the
existing uranium plume, and extends from the northern part of the FEMP to approximately 1,500 feet
(460 m) north of the Great Miami River (Figure D.3-14). The grid size was selected based on the
need to simulate a uranium dispersivity of 100 feet (30 m) longitudinally, which was the preferred
value based on literature review (IT 1990). Using this dispersivity value, the grid size was selected to
accommodate dispersivity values as low as 62.5 feet (19 m), or half the distance of the local grid area
of 125 feet (38 m). The relationship between the local and regional models was established by
imposing the steady-state flow field predicted by the regional model onto the local solute transpo
model. :

The regional and local models each contain five layers. These layers are conceptually shown in Figure
D.3-4. The uppermost two layers represent the upper and lower parts of the upper Great Miami
Aquifer that underlies the area. The middle layer represents a clay interbed that is present in the
immediate vicinity of the FEMP site, and the lowermost two layers represent the upper and lower parts
of the lower Great Miami Aquifer. In regions where the clay interbed is not present, the middle layer
has the same characteristics as the upper two layers. The layers extend laterally into bedrock to the
edges of the buried valley that contains the aquifer. The number of aquifer cells in each layer was
decreased with depth in the aquifer to simulate the narrowing bedrock valley. This was done using
bedrock topography maps of the region and simulated the U-shaped buried valley which contains the
Great Miami Aquifer.

Pumping wells are located in the area spanned by both the regional and local models. These include a
FEMP production well (there are four total, but only one pumps significant quantities of water) and
three industrial wells located south of the FEMP site in both models. Pumping from each of these
wells was assigned to the proper cell and layer in the model. In addition, the regional model also
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simulates the presence of two large capacity collector wells owned by the SOWC located by the Great
Miami River. Although they are not directly included in the local model, they do influence its results
by way of the boundary conditions brought in from the regional model.

The calibration of the groundwater flow model was performed by comparing hydraulic heads
calculated by the model against heads measured in numerous monitoring wells throughout the FEMP
and surrounding areas. This calibration was performed using the regional flow model. Reasonable
estimates of hydraulic conductivity and recharge were initially input into the model and then varied
within an acceptable range to adjust model-computed heads into agreement with observed monitoring
well heads.

The model used varying hydraulic conductivity values for the five layers based on the results of the
calibration. The uppermost and middle layers were assigned hydraulic conductivity values of 450 feet
per day (140 m/day), and the lowermost layers used 600 feet per day (180 m/day). In addition, a
portion of the middle layer which underlies the FEMP was assigned 0.0003 feet per day (9 x 10°
m/day) as a hydraulic conductivity value to represent the clay interbed (as shown by geologic borings).
This simulated the presence of a low permeability clay and created a semi-confining layer underneath
part of the FEMP and its surrounding area. Vertical to horizontal hydraulic conductivity ratios were
set for all layers at 0.1. Results of the recent South Plume pump test calculated aquifer values for
vertical to horizontal ratios from 0.07 to 0.17 (i.e., over a range which includes this value) (Parsons
1993).

Recharge rates set as a result of the regional model calibration were assigned to several different
zones. In areas where the sand and gravel aquifer is overlain by glacial overburden, a recharge of 6
inches per year (0.15 m/yr) was used. Regions where the Great Miami Aquifer is exposed at the
surface use 14 inches per year (0.36 m/yr), with Paddys Run channel being assigned a value of 32
inches per year (0.81 m/yr) in the local model to simulate its increased infiltration. An additional
region, the area covered by the FEMP was also included as a consequence of the sensitivity analysis.
This region was assigned a value of 2 inches per year (0.05 m/yr) to simulate the developed nature of
the site and the effects of storm water drainage into the storm sewer system.

Groundwater flow conditions simulated by the model were successful and reproduced the observed
flow conditions throughout the study area. Based on water levels from 55 wells, the arithmetic mean
residual (observed head minus calculated head at the monitoring well) for the calibrated flow model
was 0.33 feet (0.1 m). The excellent match portrayed by this residual value is realized when
compared to a total change in hydraulic head of approximately 20 feet (6.1 m) over the modeling area.
The mean of the absolute values of the residuals was 1.08 feet (0.33 m), with a standard deviation of
1.36 feet (0.41 m). Water balances performed using the model showed total inflow and total outflow
from the model to agree witfiin 0.2’ percent.
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To maintain hydraulic similarity between the regional and local flow models, a computer program was
used to check, cell by cell, the correspondence of heads in the local model with heads in the regional
model. The program verified that the regional flow model calibration was preserved in the local
model which was used for solute transport; thus, no new flow calibration was necessary. The local
model used hydraulic parameters identical to those used in the calibrated regional model. Boundary
conditions for the local model were set from corresponding cells in the regional model to maintain the
hydraulic similarity.

D.3.7.2 SWIFT Modeling

The calibrated groundwater flow model for the FEMP is used to simulate the solute transport of the
compounds in the Great Miami Aquifer. A constant loading period was defined for ODAST output
for each constituent for the SWIFT modeling based upon source decay, retardation and constituent
decay factors. Typically, a 5 year loading period was used for organics (low retardation factors) while
a 20 year period was defined for radionuclides (high retardation factors). Loading rates for each
period were calculated by averaging the results of the vadose zone modeling over the length of each
period. In this way, total mass inflow into the aquifer was maintained. Compounds were simulated
for a total of 1,000 years in the Great Miami Aquifer.

Loading rates were assigned to each of the potential source areas in the model and were adjusted to
account for the varying surface area occupied by each waste area. Model source areas were calculated
by dividing the area of the actual source by the area of a model grid cell, which is 125 feet (38 m) on
a side (a total of 15,625 square feet [1450 m2]). This defined the number of cells needed for each
source area in the model as shown in Table D.3-15. Cells in the model were then assigned' to each
source area to correspond with the physical location of the source. The loading rate for each
compound was then divided by the number of model cells in each source area to derive the adjusted
loading rate for each cell in the source ‘area.

In the case of uranium-234, uranium-235, and uranium-238, all three uranium isotopes were modeled
as one compound to simplify the modeling and to allow the use of the previously calibrated total-
uranium solute transport model. Because the previous model utilizes total-uranium and because the
uranium at the FEMP is mostly uranium-238 (approximately 99 percent by mass), this approach was
used.

Initial background concentrations of each compound in the aquifer were set at zero. The model
simulations for the Operable Unit 1 CPCs used dispersivity values of 100 feet (30 m) longitudinal and
10 feet (3 m) in the transverse direction. These values were determined during the solute transport
calibration for uranium and are based on values taken from literature review (DOE 1990 and Walton
1985). Distribution coefficients (Kd) and decay factors for simulated compounds were also taken from
literature review and are shown in Table D.3-16.
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Model simulations were performed using SWIFT/386 on a Powerbox PC microcomputer. Simulation
execution times varied between 18 and 37 hours and required extensive computing capacity. Output
was written to a single file from which relevant data was extracted using data manipulation programs
written for that purpose. Contour plots were made for selected constituents at different simulation
times for CPCs from both the vadose zone and surface water pathways to represent plumes in space
and plume changes over time. Contour plots are presented at 100 years, at the time of maximum
concentration, and at 1,000 years.

Calibration to 2000 Series Wells Concentrations

As described above, modeled values are compared to monitored concentrations to confirm model
predictions (see Section D.3.1.2). Calibration was performed to year 40 to reproduce approximate
concentrations found in the aquifer. Table D.3-12 shows that calibration is required for barium,
strontium-90, technetium-99 and uranium, based on these CPCs being present above background
concentrations in the Great Miami Aquifer and reaching the fenceline within 1,000 years.

For barium, a source term of 0.2 x 10’ 1bs/day was added to 10 cells within Operable Unit 1 for the
30 year block of time. With this loading rate, a concentration of 0.37 ppm was modeled at the
location of well 2027 compared to an average measured value of 0.4 ppm (based on 6 quarters of data
1991 and 1992). Since these values are within the same order of magnitude, calibration was
considered complete.

For strontium-90, a source term of 0.44 x 1012 Ibs/day was added to 10 cells within Operable Unit 1
for the 30 year block of time. With this loading rate, a concentration of 5.3 x 10° ppb was modeled
at the location of well 2019 compared to an average measured value of 5.25 x 10° ppb (based on 6
quarters of data 1991 and 1992). Since these values are within the same order of magnitude,
calibration was considered complete.

For technetium-99, a source term of 0.128 x 10 1bs/day was added to 10 cells within Operable Unit 1
for the 30 year block of time. With this loading rate, a concentration of 1.78 x 10! ppb was modeled
at the location of well 2019 compared to an average measured value of 1.92 x 10" ppb (based on 6
quarters of data 1991 and 1992). Since these values are within the same order of magnitude,
calibration was considered complete.

For uranium, a source term of 0.2 x 1073 Ibs/day was added to 10 cells within Operable Unit 1 for the
30 year block of time. With this loading rate, a concentration of 2.6 ppb was modeled at the location
of well 2019 compared to an average measured value of 2.6 ppb (based on 6 quarters of data 1991 and
1992). At well 2021, a modeled value of 2.25 ppb compared to a measured value of 5.7 ppb. Since
these values are within the same order of magnitude, calibration was considered complete.
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Vadose Zone Pathway SWIFT Results
Table D.3-17 summarizes the SWIFT modeling results. This table shows the time and value of

maximum concentration for each of the modeled constituents for both the waste area and perched
groundwater sources. In addition, concentrations, based on monitoring data, are presented for
constituents found in groundwater. These represent present day (model year 40) concentrations of
these constituents. By comparing Tables D.3-14 and D.3-17, constituents are typically predicted to
decrease 2 orders of magnitude from the vadose zone concentration to the Great Miami Aquifer. From
“Table D.3-17, it is seen that the uranium isotopes for the waste area source have the highest modeled
concentrations in the Great Miami Aquifer. Uranium-238 is more than 2 orders of magnitude more
than uranium-235 and almost 4 orders of magnitude greater than the next highest constituent, vinyl
chloride. Even with variable unit risk factors, uranium-238 will dominate the risk.

Based on the previous discussion, the time of maximum risk on-site and off-site risk is determined by
the maximum uranium-238 for the waste area source. These concentrations occur at 630 years (on-
site) and 680 years (off-site). For the perched water source, the time of maximum risk on-site and off-
site risk is also determined by the maximum uranium-238. These concentrations occur at 540 years
(on-site) and 690 years (off-site). Because uranium isotopes have the same retardation factors, the
maximums for uranium-234 and 235 also occur at these times. Tables D.3-18 and D.3-19 present the
CPC concentrations at these years at the maximum on site location and maximum off site location.
Again it is seen that the uranium isotopes especially uranium-238 dominate the concentrations and thus
the risks at these locations and times.. Appendix E will calculate the total risk based upon these
concentrations.

Figures D.3-14 through 22 illustrate the concentrations in the groundwater at the three selected time
intervals for uranium, cyanide and tetrachloroethene due to loading from the Operable Unit 1 source
areas. Plume maps of these constituents are presented to provide spatial distributions of representative
constituents as they migrate through time. From Figures D.3-14 through 22, it can be observed that
the contaminant plumes are moving towards the east and southeasterly directions. This flow direction
corresponds to the model flow field and is influenced by the high capacity SOWC water supply wells
located east of the facility. For uranium, (Figures D.3-15, 16, and 17), minimal concentrations are
predicted after 100 years. A maximum is reached in 630 years which slowly declines to 1,000 years
(compare Figures D.3-16 and 17). The cyanide plots (Figures D.3-18 ,19, and 20) all show similar
trends suggesting a small but constant source term. The tetrachloroethene plots (Figures D.3-21, 22,
and 23) also show similar trends over time. A "steady state" equilibrium is reached for the
tetrachloroethene plume based upon a continuing source and a high decay rate.
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Surface Water Pathway SWIFT Results
Section D.2.0 modeled runoff and stream concentrations. Because Paddys Run lies directly in contact

with the Great Miami Aquifer over a portion of its course, a contaminant migration pathway exists
into the aquifer through its streambed. Migration of contaminants in surface runoff to Paddys Run
from the surface soil in the Operable Unit 1 waste areas and from Paddys Run to the Great Miami
Aquifer has been designated the surface water to groundwater pathway. CPCs that follow the surface
water pathway to the Great Miami Aquifer are first screened to remove constituents that pose
insigniﬁcant risk. This screening is performed by taking the contaminant concentration in the runoff
effluent (C,) from MUSLE, and applying a Great Miami Aquifer dilution factor to this concentration
to determine a theoretical Great Miami Aquifer concentration. This theoretical Great Miami Aquifer
concentration was then compared to 10 risk based concentrations for carcinogens or 0.1 Hazard
Quotient concentrations for non-carcinogens. These screening concentrations are derived by dividing
the 10 risk based concentrations or Hazard Quotient of 1 concentrations for tap water (EPA 1993)
by 10. If theoretical Great Miami Aquifer concentrations are below the screening concentrations then
the constituent is screened out and is not modeled in the aquifer (Table D.2-5). One-hundred percent
of the runoff effluent volume is assumed to flow to the Great Miami River, and 30 percent of the
runoff effluent volume is assumed to infiltrate to the Great Miami Aquifer through Paddys Run during
storm events.

Since Paddys Run exfiltrates to the Great Miami Aquifer, the constituents that passed the surface water
screening (see Section D.2.0) are modeled with SWIFT. Constituents requiring modeling include
arsenic, technetium-99 and uranium-234 and 238 isotopes (see Table D.2-5),

Table D.3-20 summarizes the results of the SWIFT modeling for these surface water constituents
presenting the time and maximum concentrations. The radionuclides all show maximum
concentrations within 40 years. Arrival times are fast since there is a direct connection between
Paddys Run and the aquifer. Maximums are reached quickly because the source term maximizes at
the beginning and depletes over time. Because of their higher Ks, arsenic and lead take a longer time
to reach a maximum concentration. Mass of constituents entering the aquifer from the surface water
are initially adsorbed. Like the vadose zone pathway, uranium-238 has the highest concentration of
the modeled constituents by five orders of magnitude over uranium-234 and 4 orders of magnitde
over arsenic.

Figure D.3-24 shows the total uranium plume from the surface water loading at the time of maximum

concentration of 10 years at coordinates N481,311, E1,377,790. This figure shows a plume centered

on Paddys Run with primary transport to the east and to the south. Some westem transport is also

shown caused by mounding and dispersion. This figure shows the general trends of how the south

plume could have been created by exfiltration from Paddys Run.
ERAY
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D.3.8 TAINTY IN MODELIN
The fate and transport modeling performed for Operable Unit 1 is subject to uncertainty and variability

due to factors such as the lack of compound specific characterization data, the inability of the models
to simulate natural systems with 100 percent accuracy, and the assumptions for future site conditions
for the waste units. Of these factors, the assumptions made for the future conditions of the waste units
have the most impact on the modeling results. The waste units are all assumed to release
contaminants to the environment without future maintenance. This is a worst case scenario and thus
yields higher contamination levels than would be considered if a vegetative cover or cap was
constructed. However, this type of assumption is the primary premise in performing a baseline
assessment and the most conservative for the purpose of evaiuating the risk from the groundwater
pathway.

The inherent assumptions built into the models and the assumptions made to develop input parameters
for the models also have an impact on the final results. The major uncertainty in the analysis is the
estimation of parameters related to the attenuation and retardation of constituents. Based upon the data
available, a conservative approach was used which may overestimate the concentration of the leachate.
The assumptions of total contact between the waste and the leaching fluid and no containment of the
leachate concentrations will produce higher concentrations than would be anticipated under actual
conditions.

The following sections discuss uncertainty associated with the different models used in the fate and
transport modeling.

D.3.8.1 HELP Model

The HELP model is mainly sensitive to the parameters used to define evapotranspiration and runoff.
The majority of water exiting the system is lost through these two mechanisms and thus the remaining
water becomes the seepage passing through the waste unit. Evapotranspiration is controlled by the
plant cover type used, which was assumed to be bare ground for the Operable Unit 1 simulations.
This would in fact cause a large decrease in contaminant seepage and loadings if vegetative cover
were established, as the amount of water available for seepage would decrease. As this is currently
not the case, the present results from the HELP model are more conservative.

Runoff in the HELP model is controlled by the Soil Conservation Study runoff curve number used,
which in tum is derived from the ground type, vegetation type, and land use. If any of these factors
are incorrect, available water for seepage could change and thus loading to the aquifer would change.

Uncertainty was also involved in the computation of seepage flow rates for the glacial till and the
unsaturated sand and gravel layer. The unsaturated seepage flow rate is a function of the unsaturated

hydraulic conductivity which depends on parameters such as porosity, residual saturation, and pore size
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distribution index. All of these parameters vary in a physical formation matrix and thus cannot be
fully defined for use in a numerical model. However, the sensitivity of HELP to hydraulic
conductivity was examined. A typical HELP run for the production area of the site had four layers:
(1) earth cover, (2) fractured brown clay, (3) till or gray clay, and (4) unsaturated aquifer. Thicknesses
were 0.5, 15, 17, and 35 feet respectively. The lowest hydraulic conductivity was that of the till layer.
Table D.3-21 illustrates the effect of changing this conductivity on seepage rate.

It is apparent that a reduction of over 2 orders of magnitude is necessary to cause a significant
reduction in the seepage velocity. Apparently the rate of 10.92 inches/year is limited by other factors
(i.e., that is all the water that is available for seepage). Consequently, one would expect that the rate
would not increase significantly with increases in hydraulic conductivity.

A sensitivity analysis of effect on seepage rate of change in conductivity values was also performed
using a different stratigraphy; that of Waste Pit 1. Five layers were present (1) earth cover - 0.5 feet,
(2) Pit 1 Waste - 18 feet, (3) clay liner - 11 feet, (4) till - 2 feet, and (5) unsaturated aquifer - 24.3
feet. Conductivities of each of these layers were changed in order of magnitude steps, both up and
down. The results are illustrated in Table D.3-22,

It is apparent that for Pit 1 large changes in all conductivities will affect the seepage rate. Reduction
in the conductivity would cause an almost proportional reduction in seepage rate. An increase of 10
caused an increase by a factor of 3+ so that it is apparent that other factors (evapotranspiration, etc.)
are becoming important. The seepage rate would certainly be expected to be bounded by these values.

D.3.8.2 ODAST Model
Sensitivity analyses were conducted on the vadose zone model ODAST by varying the Darcy velocity,

the longitudinal dispersivity, and the layer thickness within the model to determine their impacts on
the loading curves generated by the models. Data from a waste unit was used as a baseline for
comparison and an unretarded, nondecaying contaminant was used. Longitudinal dispersivity, Darcy
velocity, and layer thickness were all varied by a factor of two by both doubling and halving each of
the parameters while all other input was held constant. ODAST was used to evaluate the impacts of
each of these parameters on final modeling results. The results of these analyses are presented in
Figures D.3-25, D.3-26, and D.3-27.

All three figures illustrate that for a given source loading rate, the peak concentration reached for a
nondecaying solute is the same regardless of the flow system used. This is shown by the peak
loadings reached by the contaminant, which is 100 ppb for all cases studied. The main influence
noted in all three cases has to do with the time required for maximum loading to occur at the base of
the vadose zone. Longitudinal dispersion (Figure D.3-25) has a negligible impact on the time for
loading to reach the aquifer and the vadose models are not sensitive to its value. The models are
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sensitive to both Darcy velocity (Figure D.3-26) and layer thickness (Figure D.3-27) as these both
directly control the transport time required to pass through the vadose zone. Doubled layer thicknesses
or halved Darcy velocities cause a significant increase in the time required for contaminant to reach
the aquifer and for maximum loading to occur. Likewise, halving the layer thicknesses and doubling
the Darcy velocity causes a decrease in the times.

The impact of the Darcy velocity and layer thickness on the models is somewhat limited due to the
derivation of the parameters themselves. Layer thicknesses were derived from Operable Unit 1 boring
data which should not vary over a large range within the operable unit Darcy velocity is a function
of the seepage rate, calculated by the HELP model, and the formation porosity, which is fairly well

defined for the media simulated by the models.

A parameter specific sensitivity analysis was conducted for uranium-234, as a part of the modeling
analysis to observe the variation of the modeling results by changing the values of certain parameters.
The sensitivity runs were performed by increasing and decreasing hydraulic conductivity, porosity, and
retardation factor from the estimated values in a series of order-of-magnitude steps in the range of
known site values. Hydraulic conductivity is a very important flow parameter. It is used as a direct
input into the seepage velocity calculation, moreover, hydraulic conductivity is also a controlling factor
in determining the seepage flow under both saturated and unsaturated conditions as described in the

previous section.

Results indicate that the variation of hydraulic conductivity only affects the arrival time of the
contaminant (uranium-234), however there is no significant change in the peak concentration. The
arrival times of the contaminant in the aquifer were estimated at 100 and 540 years, respectively, due
to increase and decrease in the hydraulic conductivity value by 1 order of magnitude from the
estimated value. Further decreasing the hydraulic conductivity by 2 orders of magnitude, the arrival
time was delayed to 2,200 years. Sensitivity runs conducted by varying porosity (increasing as well as
decreasing porosity by 30 percent) had no significant effect either on the arrival time or peak
concentration. Results also indicate that the variation of distribution co-efficient affects the arrival
time, whereas the peak concentration remains unchanged. Arrival times, for the sensitivity runs
performed by decreasing and increasing distribution co-efficient by 1 order of magnitude were 40

years and 1,200 years respectively.

From sensitivity analysis, it was seen that the variation of different parameters affects the arrival time
of the contaminant, however, there is no significant change in the peak concentration. It was observed
that the peak concentration for uranium was always within 1 order of magnitude when steady state or

peak concentration was reached.
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When decay is combined with low seepage velocities and/or retardation due to adsorption, the
contaminant concentration at the Great Miami Aquifer is significantly reduced. However, the
difference between the peak concentrations reaching the aquifer for low and high seepage velocities is
sensitive to whether the contaminant concentration reached a steady state. For any contaminant, if the
steady state condition was reached for both low and high seepage flow velocities, the peak concentra-
tions differ less compared to other constituents that did not reach a steady state concentrations at the
aquifer within the simulation period of 1,000 years.

The movement of organic constituents to the Great Miami Aquifer is greatly impeded by high
biodegradation rates. For low seepage velocities and dispersion coefficients, the transport process is
delayed and more time is available for degradation of the organic chemicals. Thus for organic
chemicals, the peak concentrations were several orders of magnitude lower (or zero) with low-end as
compared to high-end seepage velocities and dispersion coefficients.

The range of hydraulic conductivities at a site is constrained by the geology. Nevertheless, the
reasonable range of hydraulic conductivities at a site permits a high degree of variability in
contaminant transport.

D.3.8.3 SWIFT Model

Like the vadose zone models, SWIFT is mostly influenced by the solute transport parameters it uses to
simulate contaminant movement through the aquifer. Of these, retardation is the least well defined and
has the most impact on the fate of contaminants in the groundwater. Calibration of the SWIFT model
for uranium was performed as part of the RI/FS process. The SWIFT flow model was calibrated by
comparing hydraulic heads calculated by the model against heads measured in numerous monitoring
wells throughout the FEMP and surrounding areas. The flow calibration is described in Section 3.7-1.
The SWIFT solute transport model was calibrated by simulation of uranium transport in the Great
Miami Aquifer (IT 1990a) over the period of operation at the FEMP. A portion of this calibration
involved testing uranium retardation values to determine which value fit historical loading data and
present day groundwater concentration data most accurately. Uranium retardation factors below 4
were found to transport uranium too quickly through the system and thus did not match historical data.
Retardation factors above 15 were found to not match present day uranium distributions without large
aquifer dispersion values, which were felt to be unrealistic. Consequently, a retardation factor of 12
was found to give the best match for uranium during the modeling process, which also fell within the
range of the geochemical stdies performed for uranium at the FEMP (IT 1989). This same value was
used in uranium fate and transport modeling.

Two SWIFT sensmvxty runs were completed with parameters chosen to maximize dilution and
dispersion (Run #1): and to minimize dilution and dispersion (Run #2). The retardation factor of 12
(corresponding to K, of 1.4 ml/g) is considered to be a conservatively low value since most
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experimental data for FEMP and other locations indicate higher values. This value was used in Run
#1, SWIFT layers 1 and 2. Other parameter values layers 1 and 2 for Runs #1 and #2 were chosen to
represent a reasonable range that might be expected in the aquifer sand and gravel layers. Nominal
values for other layers were retained. Table D.3-23 illustrates the input parameters and results for
these runs.

These results indicate that almost an order of magnitude variation in maximum concentration could be
expected within the range of variation expected for site parameters. Note however that the plume
spread is more significant with almost a factor of 100 variation in size for the area within the 1 ppb
contour. Note that while Run #2 has higher concentrations, the 1 ppb contour is contained in a small
area undemneath the site. The time of occurrence for peak concentrations for Run #2 is also extended
beyond 1,000 years.

As described in Section D.3.1.2, "direct leak” terms have now been incorporated into the calibration
process so that a better match of early concentrations of uranium and consideration of other
constituents with limited groundwater monitoring data are possible. The major parameter affecting
solute transport is retardation. Higher retardation factors delay the appearance of a concentration peak
at a receptor almost proportionately. Experimental determination of retardation factors for CPCs,
which have relatively large source terms and are relatively toxic is an important factor in reducing
uncertainty in solute transport.
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WASTE AREA PHYSICAL PARAMETERS FOR OPERABLE UNIT 1 MODELING

Volume of Dry

Area Waste Material Density
Location (m?) () (m®) (yd?) (kg/m®)
Pit 1 7,682 82,691 37,083 48,500 1,660
Pit 2 4,172 44,901 18,503 24,200 1,310
Pit 3 22,422 241,347 156,055 204,100 1,330
Pit 4 7,785 83,799 42,130 55,100 1,830
Pit § 14,965 161,077 74,854 97,900 958
Pit 6 3,011 32,410 7,340 9,600 1,550
Burmn Pit 2,019 21,732 23,167 30,300 1,130
Clearwell. 2,737 29,461 2,829 3,700 2,650

0£48.
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TABLE D3-2
VADOSE ZONE MODEL INPUT PARAMETERS
OPERABLE UNIT 1
Waste Unit ~ Layer  Thickness (R) K, (fvday)  q(fday)  V, (fday) D, (R%/day)
Waste Pit 1 1 2.0 1.140 x 102 7.500 x 10* ~ 2453 x 10  8.231 x 10*
2 24.3 4500x 10! 7500x 10* 5176 x 10°  1.052 x 103
Waste Pit 2 1 13.0 1.140x 102  1.380x10° 4.407x 103  9.855 x 10*
2 20.0 4500x 10! 1380x10° 9016x 10° 1.398 x 103
Waste Pit 3 1 0.0
2 23.7 4500 x 10!  2240x 102 1.401x102 1.872x103
Waste Pit 4 1 13.0 1.860 x 102  2.440x 107 7.768 x 10°  1.283 x 1073
2 21.7 4500x 10! 2440x103 1514x102 1983 x 107
Waste Pit 5 1 13.3 1.830x 107 3.670x10° 1.149x102 1.630 x 107
2 23.0 4500x 10! 3670x10° 2196 x 102  2.665 x 103
Waste Pit 6 1 15.9 1.670x 102 5360x 107 1.648x 102 2114 x 103
2 243 4500 x 10! 5360 x 10> 3.09 x 102 3.607 x 103
Bum Pit 1 12.9 1410x 102 6430x10* 2133x10% 7976 x 10%
2 21.7 4500 x 10' 6430 x 10* 4.500x 10° 9.935 x 10710
Clearwell 1 0.0
2 23.7 4500 x 100 2290x10° 1429x 102 1.900x 103
K, - vertical hydraulic conductivity
q - vertical flow rate
V, - vertical seepage velocity
D, - longitudinal dispersion coefficient
FER\SUIRINDC.1202AD.3-268-13-93 11:1lam
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TABLE D3-3
MEDIA PARAMETERS FOR VADOSE ZONE MODEL
OPERABLE UNIT 1
Vadose Zone

Parameter ' Layer 12 'Layer 2b
Porosity (%) 34 39
Specific yield (%) 6 25
Bulk density (g/cc) 1.78 1.60
Field capacity (%) 28 14
Organic content (%) 1 0.5
Fines passing less than 200 mesh (%) 70 16
Moisture content (%) 34° 264

*Layer 1 consists of a clay-rich till interbedded with glaciofluvial sand and gravel stringers.
bl.ayer 2 consists of well-sorted sand and gravel outwash deposits existing above the Great Miami Aquifer.

“Layer 1 is assumed saturated.

dAvemge between porosity and field capacity.
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TABLE D.3-4
RETARDATION FACTORS AND DECAY CONSTANTS
FOR RADIONUCLIDES AT OU1
Retardation Retardation
Factor Factor Radioactive Decay
Constituent Vadose 1 Vadose 2 Constant (Day'!)
Cs-137 9.49 x 10° 8.43 x 10° 6.294 x 107
Np-237 2.89 x 10? 3.18 x 10! 8.874 x 10710
Pu-238 8.91z x 10° 6.16 x 10? 2.164 x 103
Pu-239/240 8.91 x 10° 6.16 x 10° 7.870 x 10’8
Ra-226 3.65 x 10° 6.53 x 10? 1.187 x 108
Ru-106 4.19 x 10° 3.39 x 107 1.890 x 10°
Sr-90 5.34 x 10! 1.64 x 10 6.640 x 107
Tc-99 1.62 x 10° 1.43 x 10° 8.916 x 10°
Th-230 3.04 x 10* 1.97 x 10* 2.466 x 1073
Th-232 3.04 x 10* 1.97 x 10* 9.926 x 10*
U-234 6.38 x 10! 1.01 x 10! 7.767 x 10?
U-235 6.38 x 10! 1.01 x 10 2.698 x 10712
U-238 6.38 x 10! 1.01 x 10 4.250 x 1013
0151
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TABLE D.3-5
RETARDATION FACTORS FOR
INORGANIC COMPOUNDS AT OU1
Retardation Retardation
Factor Factor
Inorganics Vadose 1 Vadose 2
Antimony 1.05 x 10° 1.23 x 10°
Arsenic 1.31x 10° 2.78 x 10°
Barium 597 x 10° 124 x 107
Beryllium 6.81 x 10° 1.54 x 10°
Boron 1.67 x 10! 1.95 x 10!
Cadmium 2.62 x 10° 7.48 x 10!
Chromium 7.86 x 10° 4.32 x 10
Cobalt 2.88 x 10° 3.70 x 107
Copper 6.56 x 107 2.16 x 10
Lead 1.57 x 10* 2.35 x 10
Manganese 9.44 x 107 3.09 x 10?
Mercury 5.34 x 10! 6.25 x 10
Molybdenum 4.73 x 102 6.25 x 10!
Nickel 3.41x 10° 2.46 x 10°
Selenium 3.88 x 10° 9.24 x 10?
Silver 9.44 x 10? 5.55 x 107
Thallium 7.86 x 10° 9.23 x 10°
Tin 3.40 x 10° 4.00 x 10°
Vanadium 524x 10° 1.23 x 10°
Zinc 1.26 x 10* 1.23x 10°
L
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" TABLE D3-6

-

RETARDATION FACTORS AND BIODEGRADATION COEFFICIENTS
FOR ORGANIC COMPOUNDS AT OU1

Retardation Retardation Organic
Organics Factor Factor Decay Constant
Vadose 1 Vadose 2 (Day™)
1,2,3,7,8-Pentachlorodibenzofuran - 1.66 x 10* 420 x 10° NA®?
2,3,4,7,8-Pentachlorodibenzofuran 1.66 x 10> 420x10° NA
4-Nitroaniline NA NA
4-Nitrophenol 3.04 x 10° 1.52 x 10° 7.07 x 102
4,4-DDT 3.89 x 10* 9.85 x 10° 1.20 x 10
Acenaphthene 2.10 x 10? 5.39 x 10! 1.70 x 1073
Anthracene 7.03 x 10? 1.79 x 10? 3.80 x 10
Aroclor-1248 1.41 x 10* 3.57 x 10° NA
Aroclor-1254 2.68 x 10° 6.80 x 103 NA
Aroclor-1260 3.24 x 10* 8.20 x 10° NA
Benzo(a)anthracene 1.00 x 10* 2.54 x 10° 2.50 x 10*
Benzo(a)pyrene 2.40 x 10* 6.07 x 10° 2.50 x 10°
Benzo(b)fluoranthene 9.33 x 104 2.36 x 10* 2.80 x 10*
Benzo(g,h.i)perylene 427 x 10° 1.08 x 10° 2.70 x 10*
Benzo(k)fluoranthene 1.74 x 10° 4.40 x 10° 8.0 x 107
Chrysene 1.00 x 10* 2.54 x 10° 1.70 x 10
Cyanide® 1.22 x 10° 1.11 x 10° 9.50 x 107
Dibenzo(a;h)anthracene 2.34 x 10 593 x 10° 1.80 x 10*
Dichlorodiflucromethane 4.63 x 10° 1.92 x 10° 9.50 x 10
Fluoranthene 537x10° 1.36 x 10° 3.90 x 10
Fluorene 3.77 x 10 9.63 x 10! 2.90 x 103
Heptachlorodibenzo-p-dioxin 2.63 x 10° 6.65 x 10° NA
Heptachlorodibenzofuran 1.66 x 10* 4.20x 10° 6.19 x 10°
Hexachlorodibenzo-p-dioxin 2.63 x 10° 6.65 x 10* NA
Hexachlorodibenzofuran 1.66 x 10* 420x 10° NA
Ideno(1,2,3-cd)pyrene 1.15 x 10° 2.90 x 10° 2.40 x 10
Naphthalene 5.87 x 10! 1.56 x 10! 2.69 x 10°
FERGUIRNDC.1202AD.3-6\03-13-93 11:17am -
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SNA denotes not available.

bCyanide is an inorganic compound but it has an organic decay constant.

ui I
SR

~-x
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TABLE D3-6
. : (Continued)

_ Retardation Retardation Organic

Organics Factor Factor Decay Constant
Vadose 1 Vadose 2 (Day™)

Octachlorodibenzo-p-dioxin 2.63 x 10° 6.65 x 10 NA
Octachlorodibenzofuran 1.66 x 10* 4.20 x 10° 6.19 x 10
Pentachlorophenol 2.56 x 10° 6.49 x 10 4.60 x 10
Phenanthrene 7.29 x 10? 1.85 x 10? 8.70 x 10*
Pyrene 3.79 x 10° 9.60 x 102 9.00 x 1073
Tetrachlorodibenzofuran 1.66 x 10* 420 x 10° NA
Tetrachloroethene 9.51 x 10° 3.15 x 10° 420x 10*
Vinyl chloride 1.10 x 10° 11.03 x 10° 2.40 x 10




TABLE D.3-7

SCREENING SUMMARY OF POTENTIAL CONSTITUENTS OF CONCERN FOR OPERABLE UNIT 1

Screen Out Advective  Screen Out Decay  Screen Out Initial Screen Out Found  Constituent 3
Potential Constituent of Concern Travel Time Travel Time Concentration ODAST Output in GW  of Concern

Inorganics ' @@

re-d

. i
D

~ Antimony ' X X X

-~ Arsenic X

>
>

Barium X X X
Beryllium X

Bordn X
Cadmium _ X

Chromium X

Cobalt X

Copper . X

Cyanide X
Lead X X

>

Manganese X X X
Mercury : X

Molybdenum X
Nickel
Selenium
Silver
Thallium
Tin

E T T
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TABLE D.3-7
(Continued)

Potential Constituent of Concern

Screen Out Advective
Travel Time

Screen Out Decay  Screen Out Initial

Travel Time

Concentration

Screen Out
ODAST Output

Found
in GW

Constituent
of Concern

Vanadium

Zinc

X
X

Organics

1,2,3,7,8-Pentachlorodibenzofuran
2,3,4,7,8-Pentachlorodibenzofuran
2,4,5-Trichlorophenol

4,4-DDT

4-Nitrophenol

4-Nitroaniline

Acenaphthene

Anthracene

Aroclor-1221

Aroclor-1248

Aroclor-1254

- Aroclor-1260

,:-1 Benzo(a)anthracene

Sk Benzo(a)pyrene

Benzo(b)fluoranthene
Benzo(ghi)perylene

Benzo(ghi)fluoranthene

FER\OU1RI\DC.1202AD.3-7\08-13-934:20pm
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TABLE D.3-7
(Continued) B
Screen Out Advective  Screen Out Decay  Screen Out Initial Screen Out Constituent
Potential Constituent of Concern Travel Time Travel Time Concentration ODAST Output of Concern
Benzo(k)fluoranthene X
" . Chrysene X
" Dibenzo(a,h)anthracene X
Dichlorodifluoromethane X
Fl_uoranthe_né X
Fluorene:' | X
Heptachlorodibenzofuran X
Heptachlorodibenzo-p-dioxin X
Hexachlorodibenzofuran X
Hexachlorodibenzo-p-dioxin X
Indeno(1,2,3-cd)pyrene X
Naphthalene X
Octachlorodibenzofuran X
Octachlorodibenzo-p-dioxin X
Pentachlorophenol X
Phenanthrene X
Pyrene X
Tetrachlorodibenzofuran X
Tetrachloroethene X E
Vinyl Chloride X § .'2
5
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TABLE D.3-7
(Continued)
Screen Out Advective Screen Out Decay  Screen Out Initial Screen Out Found Constituent
Potential Constituent of Concern Travel Time Travel Time Concentration ODAST Output in GW  of Concern
Radionuclides
Cesium-137 X
Neptunium-237 ) X
" Plutonium-238 X X X
Plutonium-239/240 X
_Radium-226 X X X
#~Ruthenium-106 X
Strontium-90 X X
Technetium-99 X X
Thorium-230 X X X
Thorium-232 X
Uranium-234 X X
Uranium-235 X X
Uranium-238 X X
)
N
o
HEAS
o> 8
g
a3 8
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INPUT PARAMETERS AND FORMULAS FOR TRAVEL TIME SCREENING

TABLE D.3-8

A8AF——

Parameter Units Waste Pit1 Waste Pit2 Waste Pit3 Waste Pit4 Waste PitS Waste Pit 6 Burn Pit Clearwell
Thickness (ft) 2.00 13.00 0.00 13.00 13.30 15.90 12.90 0.00
Vadose 1
Thickness (ft) 24.30 20.00 23.70 21.70 23.00 24.30 21.70 23.70
Vadose 2
Total (ft) 26.30 33.00 23.70 34.70 36.30 40.20 34.60 23.70
Thickness L A
Infiltration (infyr) 3.281 6.023 9.828 10.708 16.091 23.466 2.818 10.051
Rate q '

Infiltration (ft/day) 7.491x 10* 1.375x 10° 2244 x10° 2445x 10° 3.674 x 10° 5.358x 10° 6.434x 10° 2295 x 10?
Rate q
V Vadose 1 (ft/day) 2.531x10° 4538x10° 7.265x 10° 7.889 x 10° 1.167x 102 1.677x 10> 2.187 x 10° 7.423 x 10?
V Vadose 2 (ft/day) 5.171 x 10° 8.987 x 10° 1.403 x 10° 1.517x10° 2.198x 10?2 3.098 x 102 4502 x 10? 1.432 x 102
" Nd Vadose 1 1.638 x 10" 1.690 x 10? 1.262 x 10?2 1.061 x 102 8.038 x 10? 2.84 x 10?
Nd Vadose 2 8368 x 100 7.762x 10° 5636x 10° 6.032x10° 5277x 10° 4.789 x 10°? 1.017 x 102 5.606 x 10°
Brenner 0.1 0.4 0.5 0.5 0.5 0.3
Muttiplier M
Vadose 1
Brenner 0.5 0.5 0.6 0.6 0.6 0.6 0.5 0.6
Multiplier M
Vadose 2
Formulas:
Nd = D/(V)(L)
D = 6.458 x 10* + (0.14)(V)'

FER\OU1RIN\DC.1202AD.3-8\08-13-934:20pm
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TABLE D.3-9

TOXICITY SCREENING FOR CONSTITUENTS THAT PASSED TRAVEL TIME SCREENING

Leachate B Conecntrations

Constituent Waste Waste Waste Waste Waste Waste Burn Pit Clearwell Maximum Screening Screen
Pit 1 Pit 2 Pit 3 Pit 4 Pit5 Pit 6 Concentration Level Out
Radionuclides*
Neptunium-237 3.00 x 10° 1.1 x 10" 1.45x 10° 5.00 x 107 1.06 x 10° 1.50 x 10° 451 x t1o* 4.51x 10* 3.40x 10° No
Strontium-90 2.84 x 10" 3.14x 10" 8.30 x 10" 731 x 10" 2.90 x 10" 7.00 x 102 1.67 x 10" 1.06 x 10 2.90 x to° 1.10 x 1o No
Technetium-99 2.18 x 10°¢ 5.33 x 10°¢ 2.06 x 10° 207x10° 1.88 x 10° 1.61 x 10* 1.47 x 10° 2.36x 10* 2.36x 10* 2.40 x 107 No
Uranium-234 5.75x 10* 1.74 x 10 2.57x 10¢ 2.38x 107 6.79 x 10° 1.38 x 10? 1.46 x 10* 3.07x 10¢ 2.38 x 10? 53x10° No
Uranium-235 1.24 x 10? 3.68 x 107 3.67x10? 12.7 89x10° 4.62x10° 3.04x10? 5.6x10? 12.58 1.5E x 10* No
Uranium-238 11.93 3.73 1.42 128 x 10° 12 1.5 2.95 18.6 18.6 5.6x10* No
Inorganics* .
Antimony 323 x 10! 5.71 x 10! 6.56 x 10! 9.56 x 10! 1.58 x 10! 1.03 x 10! 7.00 x 10 9.56 x 10! 1.5x10° No
Barium 1.92 x 10P 1.56 x 10" 2.61x 107 4.41 x 10? 6.28 x 10" 1.96 x 10° 3.50x 10? 1.35x 107 1.96 x 10° 2.60 x 10" No
" Boron 123 x 10° 2.82x 10° 548 x 10° 2.93 x 1P 2.12x 10° 5.48 x 107 330x 1P No
Cadmium 4.14x 10? 2.79 x 10? 3.11 x to! 1.18 x 10 9.40 x 10° 9.50 x 10°* 1.97 x 10? 9.50 x 10°* 3.11 x 10! 1.80 x 10° No
Copper 8.32x 10? 1.45x 10" 7.82x 10! 6.43 x 10! 9.48 x 10 6.00 x 10° 1.18 x 10" 1.90 x 102 9.48 x 10 1.4x 10" No
Cyanide 544 x 10" 3.16 x 10? 127x 10° 2.65 x 107 8.64 x 107 2.90 x 10? 3.60x 10 8.70 x 10? 3.60 x 10° 1.80 x 107 No
Lead 4.80 x 10° 1.83 x 107 1.61 x 10° 2.00 x 10* 1.77 x 10? 6.91 x 10! 1.13x 102 5.50x 10¢ 1.61 x 10° 1.50 x 10° No
Manganese 7.71 x 10? 3.93x10° 1.97x 10! 5.98 x 10° 241 x 100 2.0t x 10 2.98 x 102 2.00 x 107 241 x 100 1.80 x 10® No
Mercury 1.80 x tOo* 9.80 x 10 2.16 x 10" 8.80 x 10” 2.18 x 10? 5.00 x 10° 2.40x 10* 1.00 x 10* 2.18 x 10? 1.10x 10° No
Molybdenum 3.61 x 10" 1.57 x 10° 1.57x10P 6.29 x 10! 1.50 x 10? 1.05x 10 528x1¢ 1.50 x 10 1.80 x 10? No
Organics*
4-nitroaniline 5.00 x 10 5.00 x 10 1.10 x 10 No
Aroclor-1221 2.50 x 1P 2.50 x 109 1.00 x 10° No
Dichlorofluoromethane  2.00 x 10 2.00 x 10 390 x 10 No
Tetrachloroethene 4.70 x 10 1.40 x 1P 6.00 x 10 2.00 x 10 1.40 x 1? 1.30 x 10" r:lo

*Initial concentration in parts per million (ppm).
*Initial concentration in parts per billion (ppb).

FER\OU1RI\DC. 1202AD.3-9\08-13-934:20pm
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TABLE D3-10

FEMP-01RI-4 DRAFT
October 12, 1993

CONSTITUENTS DETECTED IN WELLS 2019, 2021, 2027, AND 2648

Constituent Constituent Constituent
1,1-Dichloroethane Magnesium, (Dissd.) TH-230
Alkalinity at CaCO3 Manganese TOC
Aluminum Manganese, (Dissd.) Total dissolved solids
Antimony Molybdenum U-234
Ammonia, as nitrogen NP-237 U-235/236
Arsenic Nickel U-238
Barium Nickel, (Dissd.) Nitrogen, Nitrate U-TOTAL
Barium, (Dissd.) Nitrogen, Nitrate+Nitrite Vanadium
Calcium PU-238 Zinc
Calcium, (Dissd.) pH Zinc, (Dissd.)
Chloride Phosphorus, Total Potassium
Chromium, Total Potassium, (Dissd.)
Copper RA-226
Copper, (Dissd.) RA-228
Fluoride Selenium
GROSS ALPHA Sodium
GROSS BETA Sodium, (Dissd.)
Iron Specific conductance
Iron, (Dissd.) Sulfate
Lead TC-99
Magnesium TH-228

0161

FBR‘(IJ]R!OC.!MDJ“NB-!S—” 1120=m

D-3-53




pS-€-d

¢9T0

- - w
TABLE D.3-11
BACKGROUND SCREENING FOR CONSTITUENTS FOUND IN THE GREAT MIAMI AQUIFER
AND POTENTIAL TRAVEL TO FENCELINE
. Maximun} Backgrour.ld Backgroul}d Above Retardation Reagh Groundv‘vater‘
Constituent Concentrat19n Concentratlfm Concent_ra.ltlon Background?  Factor (R) Fem;elme?b Model Ce!]lbratlon
(mg/l or pCi/l)  (mg/l or pCi/l) Basis (Rerit>R) Required?

Inorganics mg/¢{ mg/{

Antimony 0.175 0.006 MCL Yes 1230 No No
Arsenic 0.582 0.05 MCL Yes 278 No No
Barium 0.651 0.18 UCL Yes 124 Yes Yes
Chromium 0.066 0.1 MCL No No
Copper 0.176 0.27 UTL No No
Lead 0.058 0.015 MCL Yes 235 No No
Manganese 2.072 0.736 UCL Yes 309 No No
Molybdenum 0.031 0.04 UTL No No
Nickel 0.064 0.1 MCL No No
Selenium 0.005 0.006 UTL No No
Silver 0.0015 0.1 MCL No No
Zinc 0.319 0.735 UCL No No
Radionuclides pCi/¢ pCi/¢

Plutonium-238 0.133 1.0 UTL® No 616 No No
Radium-226 1.78 8.5 . UTL*® No 653 No No
Strontium-90 0.731 5 UTL® No 16.4 Yes Yes
Technetium-99 6860 36 UTL* Yes 1.43 Yes Yes

FER\OU1RI\DC.1202AD.311108-13-934:21pm
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TABLE D.3-11
(Continued)
Constituent Cg:[l:::tl:::?fm C?;(::ti?r):t?:n C?:ﬁ:kei;(r):tli‘gn Bacfl\(:l?:lfn 4 lll;t::;at(ig; Fel:;:lci}rlle? Moc(;lt:;ug:l?bart;rion
(mg/t or pCi/l)  (mg/l or pCi/l) Basis* (Rerit>R)® Required?
Radionuclides pCi/e pCi/¢
Thorium-230 1.04 3.4 UTL® No 19,700 No No
Uranium-234 7.99 4.2 UTL:® Yes 10.1 Yes Yes
Uranium-235 0.5955 1.0 UTL:® No 10.1 Yes Yes
Uranium-238 6.34 44 UTL® Yes 10.1 Yes Yes

¢ MCL - Maximum Contaminant Level; UTL - Upper Tolerance Level based on background sampling; UCL - Upper Confidence Limit based
on background sampling.

b Rerit = 155

¢ Background concentrations for radionuclides from Table 9 of the Characterization of Background Water Quality for Streams and Groundwater
(Draft) (DOE May 1993c). Due to the draft nature of the values, the are not used to screen out constituents. UTL was set equal to the
maximum detected value or maximum sample quantitation limit, whichever is larger.
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TABLE D.3-12

CONSTITUENTS OF CONCERN SUMMARY LIST

Found in

Reported

Potential Constituent Loading Paslsled N?tural Groundwater Above  Reaches Maximum Requires Requires

of Concern Case* Sc:f; it:r(n’gn" Backgrougxd Fenceline* Aquife.r l\ixlll:i:g S“C]el;lrgrxiggel
) Concentration® Concentration™

Radionuclides

Neptunium-237 Case 2 X X

Plutonium-238 Case 3 X No 0.133 pCi/¢

Radium-226 Case 3 X No 1.78 pCi/e

Strontium-90 Case 1 X X Yes 0.731 pCi/¢ X X

Technetium-99 Case 4 X X Yes 6,860 pCi/¢{ X X

Thorium-230 Case 3 X No 1.04 pCi/¢

Uranium-234 Case 1 X X Yes 7.99 pCi/¢ X X

Uranium-235 Case 1 X X Yes 0.5955 pCi/¢ X X

Uranium-238 Case 1 X X Yes 6.34 pCi/¢ X X

Inorganics

Antimony Case 2 X No 0.175mg/¢

Arsenic Case 3 X No 0.582mg/¢

Barium Case 2 X Yes 0.651mg/e X X =

Boron Case 1 X X ' .-

Cyanide Case 2 X X ‘

Lead Case 2 X No 0.058 mg/¢

Manganese Case 2 X No 2.072 mg/¢

FER\OU1RI\DC.1202AD.312\08-13-934:22pm
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TABLE D.3-12
(Continued)
Found in Reported . .
Potential Constituent Loading Pass§d N?tural Groundwater Above  Reaches Maximum Requires Requires
Migration N . SWIFT  SWIFT Model
of Concern Case” Screening® Background Fenceline Aquifer Modelin Calibration
g Concentration® Concentration® &
Molybdenum Case 1 X X
Organics
Aroclor-1221 Case 2 X X
Dichlorodifluoro- Case 4 X X
methane
Tetrachloroethene Case 4 X X
Vinyl Chloride Case 4 X X

-9 o o [ ]

risk assessment.

FER\OU1RI\DC.1202AD.312\08-13-934:22pm

See Figure D.3-3 for loading case designation.
See Figure D.3-13 for overall screening approach.
See Figure D.3-2 for screening approach.

If reported maximum aquifer concentration doesn’t reach fenceline, then it represents the maximum on-site concentration used in the baseline
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FEMP-01RI-4 DRAFT
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TABLE D3-13

PROJECTED MAXIMUM PERCHED WATER CONCENTRATIONS 47 Q¢

Leachate B or Organic Leachate Concentration

Constituent Pit 4 Pit 5 Pit 6 Bum Pit Maximum
Inorganics (ppm)
Antimony 0.956 0.1577 NA 0.103 0.956
Arsenic 0.0025 0.00928 0.6316 0.0494 0.6316
Barium 0.041 0.628 1.9559 0.035 1.9559
Beryllium 7.12 x 10 0.0198 0.0204 822x 10*  0.0204
Boron 293 NA NA 2.12 293
Cadmium 0.118 0.0094 9.5 x 10 0.0197 0.118
Chromium 0.0406 0.0243 2.2x 103 0.129 0.129
Cobalt 0.338 0.0748 475 x 107 0.0377 0.338
Copper 0.643 0.9478 0.006 0.118 0.9478
Cyanide 0.0265 8.64 x 102 NA 3.6 3.6
Lead 0.002 0.0177 0.6914 0.0113 0.6914
Manganese 5.98 x 107 2.4135 2.008 0.0298
Mercury 8.8 x 107 0.0218 NA 24x10° 00218
Molybdenum 0.629 1.15 x 10? NA 1.05 1.15 x 107
Nickel 2.13 0.3025 0.165 0.299 2.13
Selenium 0.0025 0.0021 NA 0.0038 0.0038
Silver 0.0041 3.35x 10 0.0667 2.06 x 1073 0.0667
Thallium 0.01 55x 10 0.7535 0.0002 0.7535
Tin 0.2 8.29 1.3 NA 8.29
Vanadium 0.929 1.4388 0.007 0.0743 1.4388
Zinc 0.0145 0.3338 1.7918 0.011 1.7918
Radionuclides (ppm)
Cesium-137 NA 1.04x10° 86x 101! NA 1.04 x 107
Neptunium-237 145x10° 50x107 1.06x10° 21x10° 1.06x 107
Plutonium-238 286x 1011 28x10"%2  1r1x10M!  286x10!! 286x 10!
Plutonium-239/240 1.01x10°  8x101° 8x101° 91x10 8x101°
Radium-226 NA 50x 10!

9.4 x 107

A
FERGUIRNDC.1202AD3{ \08:13:93 1121em
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TABLE D3-13
(Continued)

Leachate B or Organic Leachate Concentration

Constituent Pit 4 Pit5 Pit 6 BumPit  Maximum
Ruthenium-106 NA 127 x 101 NA NA 127 x 101!
Strontium-90 731x1083  29x1071°  70x102 1.77x10" 29x101°
Technetium-99 207x10° 188x10° 1.612x10* 147x10° 1612 x10%
Thorium-230 21x10°  514x10° 15x10% NA 1.5x 10
Thorium-232 21x10?  46x10* 46x10* NA 4.6 x 10
Thorium - Total 2.1x10? NA NA 212x 107  2.12x10°
Uranium-234 0.0238 679x10° 1377x10° 145x10*%  0.0238
Uranium-235 12.78 0.0089 4.62 x 107 0.0301 12.78
Uranium-238 1,280 1.2 1.496 2.95 1,280
Uranium-Total 500 NA NA 2.87 500
Organics (ppb)
1,2,3,7.8- 1x103 NA NA NA 1x 103
Pentachlorodibenzofuran
2,3,4,7,8- 1.1x 103 NA NA NA 1x 103
Pentachlorodibenzofuran
2,4,5-Trichlorophenol NA NA NA NA ‘NA
4,4-DDT NA NA NA NA NA
4-Nitroaniline NA NA NA NA NA
4-Nitrophenol 10 NA NA NA 10
Ancenaphthene 12 NA NA 40 40
Anthracene 17 NA NA 40 40
Aroclor-1221 NA NA NA NA NA
Aroclor-1248 50 0.5 NA NA 50
Aroclor-1254 100 1 0.5 10 100
Aroclor-1260 NA NA NA NA NA
Benzo(a)anthracene 10 NA NA 40 40
Benzo(a)pyrene 10 | NA NA 40 40
Benzo(b)fluoranthene 10 NA NA 40 40
Benzo(ghi)perylene 10 NA NA 40 40

FER\OUIRNDC.1202AD.31 \08-13-93 11:21am D-3-59 (} -!— 8 ,.7




TABLE D3-13
(Continued)

' . FEMP-OIRI-4 DRAFT

October 12, 1993

FEMP-01RI-4 DRAFT

October 12, 1993

4¢8%

Leachate B or Organic Leachate Concentration

Constituent Pit 4 Pit5 Pit 6 Bum Pit Maximum
Benzo(ghi)fluoranthene NA NA NA NA NA
Benzo(k)fluoranthene 10 NA NA 40 40
Chrysene 10 NA NA 40 40
Dibenzo(a,h)anthracene 10 NA - NA NA 10
Dichlorodifluoromethane NA NA NA NA NA
Fluoranthene 2 NA NA 40 40
Fluorene 9 NA NA 40 40
Heptachlorodibenzofuran 2.4 x 103 NA NA NA 2x 103
Heptachlorodibenzo-p- 9.4 x10* NA NA 72x10*  9.4x10?
dioxin
Hexachlorodibenzofuran 1.2 x 1073 NA NA NA 1.2 x 103
Hexachlorodibenzo-p- 75x 10% NA NA NA 7.5 x 10
dioxin
Indeno(1,2,3-cd)pyrene 10 NA NA 40 40
Naphthalene 16 NA NA 12 16
Octachlorodibenzofuran 9x 104 NA NA 1.1x10°  11x103
Octachlorodibenzo-p- 12x 103 NA NA 18x10° 18x103
dioxin
Pentachlorophenol NA NA NA 200 200
Phenanthrene 10 NA NA 40 40
Pyrene 10 NA NA 40 40
Tetrachlorodibenzofuran 5.3 x 1073 NA NA NA 53x103
Tetrachloroethene 140 NA 6 2 140
Vinyl Chloride 6 NA NA 1,000 1,000

NP = Not Present

NA = Not detected in pit materials or analysis results not available

FER\OUIRNDC.1202AD.313\08-13-93 11:21am
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TABLE D3-14

FEMP-01RI4 DRAFT
October 12, 1993

FEMP-01RI-4 DRAFT

October 12, 1993

SUMMARY OF LOADING TIMES AND CONCENTRATIONS FOR
CONSTITUENTS OF CONCERN

Time of

Mxmmum Time Maximum Ma.ximum Maxin_mm

Consitents of Concem @ MOS0 Loating  PURIEE SR
(ear®  CORCEIRNON (o hay) (mg/t)
(years)

Vadose Zone Pathway Waste Area Source
Radionuclides
Np-237 440 980-1,000 1.135 x 102 1.231 x 107
Sr-90 100 180-200 8.2 x 10® 8.971 x 10!
Tc-99 5 10-15 3.786 x 107! 4.110 x 10*
U-234 10 620-630 5.8684 x 107 1.381 x 192
U-235 10 620-630 3.88549 x 10>  9.205 x 107
U-238 10 620-630 5.18150 x 10° 1.228 x 10°
Inorganics
Boron 90 350-360 3.1x10° 7.330 x 10°
Cyanide 5 10-15 7.94 x 10° 1.870 x 102
Molybdenum 620 980-1,000 3.60 x 107! 2.710 x 103
Organics '
Aroclor-1221 680 980-1,000 1.26 x 10° 9.821 x 1073
Dichlorodifluorourethane 15 3540 2.20 x 107! 1.731 x 107
Tetrachloroethene 40 80-85 9.81 x 10 1.051 x 10°¢
Vinyl Chloride 5 20-25 2.442 x 10! 1.03 x 102
Perched Groundwater Source
Radionuclides
Tc-99 10 20-30 24 x 10 5.67 x 10
U-234 400 530-540 1.65 x 10 3.91 x 10”7
U-235 400 530-540 0.11 2.59 x 10*
U-238 400 530-540 14.62 3.45 x 102
Inorganics
Arsenic >1,000

®Model simulation time = 0 is 1953 for the waste area source and time = 0 is 1993 for perched
groundwater source.

mxmxmx@xm 11:2am
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FEMP-01RI-4 DRAFT

October 12, 1993
FEMP-01R1I-4 DRAFT

October 12, 1993

TABLE D3-15

SOURCE AREAS FOR OPERABLE UNIT 1 AQUIFER MODEL 47 8%,

Area Number of
Location Cells for
(m?) (i) Modeled Area

Pit 1 7,682 82,691 5

Pit 2 4,172 44 901 3

Pit 3 22,422 241,347 15

Pit 4 7,785 83,799 5

Pit 5 14,965 161,077 10

Pit 6 3,011 32,410 2
Bum Pit 2,019 21,732

Clearwell 2,737 29,461 2

0170
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FEMP-01R1-4 DRAFT

¥ FEMP-01RI4 1)!?.1?!?'}01":r 2. 1993
478@ l October 12, 1993

TABLE D3-16

DISTRIBUTION COEFFICIENTS AND DECAY FACTORS FOR COMPOUNDS

MODELED BY SWIFT
Distribution Coefficient Decay Factors (A)
Parameters (Kd) (ml/g) (I/day)
Radionuclides
Np-237 5.00 8.874x 10°10
Sr-90 2.50 6.640 x 10
Tc-99 0.07- 8.916 x 10?
U-234 1.48 7.767 x 107
U-235 1.48 2.698 x 10712
U-238 1.48 4250 x 10'13
Inorganics
Arsenic 45 NA
Barium 20 NA
Boron 3 NA
Cyanide ‘ 0,019 NA
Lead 38 NA
Molybdenum 10 NA
Organics
Aroclor-1221 12.7 NA
Dichlorodifluoromethane 0.15 9.50 x 10
Tetrachloroethene 0.35 4.20 x 10
Vinyl Chloride 0.0041 2.40 x 10
FER\OUIRNDC.1202AD.316\08-13-93 11:31am
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TABLE D3-17

FEMP-01RI-4 DRAFT

October 12, 1993
FEMP-01RI4 DRAFT

October 12, 1993

S78%

SUMMARY OF CONSTITUENTS OF CONCERN
PREDICTED MAXIMUM CONCENTRATIONS IN GROUNDWATER

Constituents of Concern Time (yrs)® Mm::‘:; i(:;:ﬁ;l:‘ation
SWIFT Modeled Constituents
Waste Area Source
Radionuclides
Np-237 1000 1.634 x 10°
Sr-90 200 1.368 x 10°12
Tc-99 20 1.935 x 10
U-234 630 1.414 x 10*
U-235 630 9.460 x 102
U-238 630 1.2475 x 10!
Inorganics
Barium 1000 8.975 x 107!
Boron 360 7.8%4 x 102
Cyanide 15 3.762 x 10*
Molybdenum 1000 493 x 107
Organics
Aroclor-1221 1000 2.690 x 103
Dichlorodifluoromethane 40 5.400 x 10
Tetrachloroethene 80 6.276 x 10
Vinyl Chloride 25 1.459 x 1073
Perched Groundwater Source
Radionuclides
Tc-99 20 9.35 x 10°®
U-234 540 1.71 x 10”7
U-235 540 1.148 x 10*
U-238 540 1.514 x 102
Inorganics
Arsenic >1,000

FERVOUIRNDC.1202AD.317N08-13-93 ll:nnlx D-3-64 ﬂ J_ 7 2




FEMP-01RI-4 DRAFT
October 12, 1993

» FEMP-01RI-4 DRAFT
;‘""""4 8% TABLE D.3-17 Octmber 12 1999
S (Continued)

Constituents of Concern Time (yrs)° Maxx::uﬂl: im::'aﬁon

Non-Modeled Constituents

Waste Area Source

Radionuclides

Pu-238 40 0.133 pCi/t

Ra-226 40 1.78 pCift

Th-230 40 1.04 pCi/e

Inorganics

Antimony 40 0.175

Arsenic 40 0.582

Lead 40 0.058

Manganese 40 2072

% All concentrations in milligrams per liter (ppm)
b Model simulation time = 0 is 1953 for waste area source and time = 0 is 1993 for perched groundwater
source. .

173
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TABLE D3-18

FEMP-01RI4 DRAFT

October 12, 1993

FF.MP—OIRI-4 DRAFT
October 12, 1993

MAXIMUM CONCENTRATIONS OF COCs IN GROUNDWATER

478?5

Constituents of Concern

Concentration (mg/¢)

Waste Area Source at 630 Years™
Radionuclides

Np-237° 1.65 x 10710
Sr-90° 3342 x 1014
Tc-99° 9.856 x 1077
U-234 1.413 x 10*
U-235 9.464 x 102
U-238 1.2475 x 10!
Inﬂanics

Barium 7.451 x 107!
Boron 3.077 x 102
Cyanide 4219 x 10°
Molybdenum 0.00
_Organics

Aroclor-1221 0.00
Dichlorodifluoromethane 7.375 x 10712
Tetrachloroethene 6.305 x 10'10
Vinyl Chloride 0.00
Perched Groundwater Source at 540 Yearsd*

Radionuclides

Tc-99 498 x 1011
U-234 1.71 x 107
U-235 1.148 x 107
U-238 1.514 x 102
Inorg@ics

Arsenic 0.00

“Maximum on-site risk within OU1 occurs at coordinates N 481,883, E 1,379,047.

®Model simulation time = 0 is 1953.

°Non-modeled constituents on Table D.3-17 are also assumed to be present at 630 years.
YMaximum on-site risk within OU1 occurs at coordinates N 481,976, E 1,378,706.

*Model simulation time = 0 is 1993.

FERVGUIRNDC.1202AD.3185W0%-22 11:33am
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FEMP-01RI-4 DRAFT
Qctober 12, 1993

FEMP-01RI-4 DRAFT
October 12, 1993

TABLE D3-19

MAXIMUM CONCENTRATIONS OF COCs AT THE FENCELINE

Constituents of Concemn Concentration
- (mg/d)

Waste Area Source at 680 Years™®

Radionuclides

Np-237 1.957 x 1077
Sr-90 4.014 x 10777
Tc-99 1.865 x 1077
U-234 9.979 x 106
U-235 6.689 x 107>
U-238 8.808 x 107!
Inoganics

Barium 2.633 x 106
Boron 6.766 x 1073
Cyanide 1.243 x 108
Molybdenum 0.00
_Organics

Aroclor-1221 0.00
Dichlorodifluoromethane 1.104 x 1014
Tetrachloroethene 0.00
Vinyl Chloride 0.00
Perched Groundwater Source at 690 Years®4 '
Radionuclides

U-234 1.60 x 10
U-235 1.098 x 1073
U-238 1.448 x 1073
Tc-99 3.81 x 102!
Inorganics

Arsenic 0.00

*Maximum off-site risk occurs at coordinates N 480,244, E 1,383,458,

odel simulation time = 0 is 1953.

“Maximum off-site risk occurs at coordinates N 480,524, E 1,383,441,

9Model simulation time = 0 is 1993.

FEROUIRNDC.1202AD.31909-22 11:33am ..
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FEMP-01RI-4 DRAFT

October 12, 1993
FEMP-01RI-4 DRAFT
October 12, 1993
TABLE D.3-20 RS 4
SUMMARY OF CONSTITUENTS OF CONCERN - ?8 (4

PREDICTED MAXIMUM CONCENTRATIONS IN GROUNDWATER
SURFACE WATER PATHWAY

Time Maximum Concentration
Constituents of Concern (yrs)® in the Aquifer”
Radionuclides®
U-234 10 - 3.0137 x 10”°
U-238 10 2.660 x 10
Inorganics
Arsenic 210 7.196 x 10°®

*Model simulation time = 0 is 1993.
®All concentrations in milligrams per liter (ppm).
“Maximum risk occurs at coordinates N 481,311, E 1,377,790

FERGUIRNDC.1202AD-2006-13.93 1134em 0 17 b
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FEMP-01RI4 DRAFT
October 12, 1993

FEMP-01RI-4 DRAFT
: October 12, 1993
: 478?4 TABLE D.3-21
EFFECT OF CHANGES IN HYDRAULIC CONDUCTIVITY OF THE TILL LAYER
ON SEEPAGE RATE
Hydraulic Conductivity of Till Seepage Velocity
Run No. (cm/sec) (in/yr)
1 9.3 x 10”5 (Nominal) 10.92
2 9.3 x 10 10.92
3 9.3 x 107 10.37
4 9.3x 108 2.19
5 9.3 x 107 0.22
0177
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FEMP-01RI-4 DRAFT
October 12, 1993
FEMP-01RI-4 DRAFT

October 12, 1993

TABLE D3-22

EFFECT OF VARYING HYDRAULIC VCONDUCTIVITIES ON SEEPAGE VELOCITY 4?8?

Seepage Velocity
Run No. Hydraulic Conductivity of Layers (in/yr)
1 Nominal values 3.28
2 10 x Nominal values 11.01
3 Nominal values/10 0.331

FERVUIRNDC.1202AD.32208-13-93 11:35em D-3-70
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FEMP-0IRI-4 DRAFT
October 12, 1993

FEMP-01RI4 DRAFT

:—- : ‘g ?8? October 12, 1993

TABLE D3-23 q

SWIFT CONTAMINANT TRANSPORT SENSITIVITY RUNS
USING WASTE PIT 1 SOURCE

Input or Result Run No. 1 Run No. 2

Kg, ml/g 14 32
Ky, fvday 700 200
Ky, fi/day 70 20
o, fi 200 50
op, fi 20 5
Maximum Conc.,ppb 57.6 555
Time of occurrence of 620 1000?
maximum, year
Approximate area of 1 ppb 1500 25
contour, acre

*The run was terminated at 1,000 years at which time the concentrations were still increasing. i

Consequently, the actual time of occurrence of the maximum would be after 1,000 years.

0179 ¢
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OPERABLE UNIT 1

WASTE AREA - VADOSE ZONE TO GROUNDWATER PATHWAY

I

Y

DEFINITION OF POTENTIAL
CONSTITUENTS OF CONCERN

SOURCE TERM DEVELOPMENT
FOR POTENTIAL CONSTITUENTS
OF CONCERN FROM WASTE AREAS
AND PERCHED GROUNDWATER

SCREENING OF POTENTIAL
CONSTITUENTS OF CONCERN

DEFINITION OF CONSTITUENTS
OF CONCERN FOR
VADOSE ZONE PATHWAY

Y

CONCEPTUAL
FLOW MODEL

Y

ANALYTICAL MODELING

TO DETERMINE THE
MOVEMENT OF CONSTITUENTS
THROUGH THE VADOSE ZONE

NUMERICAL MODELING
TO ESTIMATE THE
MOVEMENT OF CONSTITUENTS
THROUGH THE
GREAT MIAM!I AQUIFER

\

RECEPTOR CONCENTRATIONS

FIGURE D.3-1. VADOéE ZONE PATHWAY TRANSPORT MODELING DIAGRAM
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PRE-MODELING POTENTIAL
CONSTITUENT OF CONCERN
LIST

SKx02100.0GN  09/13/93 BM

TME < 1000 YR

TO GREAT MiIA

ODAST MODEL:
* DECAY

* ATTENUATION

CONCENTRATION NO

N
ROUNDWATE
CONCENTRATION

> 107 or 0.1HO

CRITERIA

00

LOADNG TO
SWIFT MODEL:

-VADOSE ZONE /
ODAST

> 107 or 0.1HO
CRITERIA /
BACK-
R

*DIRECT LEAK
« SURFACE WATER
+PERCHED WATER

REPORT:
MAX. AT SOURCE
MAX. AT FENCE LINE

REPORT:

*CURRENT MAX.
AT SOURCE

*NO MPACT ON
FENCE LINE

NOT A
CONSTITUENT
OF CONCERN

Gt D

NO RiSK

FIGURE D.3-2. APPROACH FOR SCREENING AND INCORPORATION
OF MONITORING DATA INTO THE MODELING PROCESS
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SKX02071.0GN 09/14/93 BM

CASE 1

T < 1000 YR
C > 07 or 0.1HO CRITERIA
LOADNG DIRECT LEAK
o j B N
6 0 40 1000 TIME (YR)
CASE 2
LOADNG DRECT LEAX
T < 1000 YR
To GMA j L € < 107 or 0.1HQ CRITERA
[~
/// Poa NN N
[\ ] 40 1000 TME (YR)
CASE 3
LOADNG ) DRECT LEAK
T0 GNA - JLTo omA T > 1000 YR
L~
Z S
0 0 40 1000 TNE (YR)
CASE 4
LOADNG | |OWRECT LEAX ODAST T ¢ ~40 YR
TO GMA 10 E‘ q € > 107 or 0.1HO CRITERIA
' <~
i, [ooT]
0 © 40 1000 TME (YR)
LEGEND:
CASE 5 .
GMA - Greol Miomi Aquifer
T - Trovel Time
LOADNG C - Constituent Concentrotion
TO GMA HQ - Hozord Quolient Criterio

for Non-Corcinogens

- Risk Bosed Criterio
for Corcinogens
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FIGURE D.3-3. CASES FOR LOADING CONSTITUENTS
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The emission flux of radon gas (radon-222) was modeled using the computer model RAECOM (NRC
1984). RAECOM is a radon generation and transport code that was originally designed to analyze
radon generation and emanation through uranium mill tailings waste and earthen cover materials.

RAECOM is used in RI and FS risk assessments to analyze radon generation and emanation through
media including waste materials at the FEMP and cover materials such as soil, clay, and concrete.
Media-specific parameter values are used. It is acknowledged that the use of a model for scenarios
that are different from those for which it was originally designed introduces uncertainty in the results.
Thus, the results will be used in operable unit RI and FS risk assessments with an appropriate level of

caution.

RAECOM requires input of the thickness of each source material and cover material layer, the source

strength expressed either as radium-226 concentration in the waste material or as radon flux exiting the .

surface of the waste material layer, and the porosity, moisture content, and radon gas diffusion
coefficient for each source and cover material layer. The radon flux results are useful for comparison

to radon flux criteria or for use in an air dispersion model.

RAECOM calculates the radon flux exiting the surface of the upper layer of cover material. The code
is based on a one-dimensional, multilayer solution of Fick’s law using the boundary conditions set
forth in NUREG/CR-3533 (NRC 1984). For a bare source, this solution becomes:

L)

w

12

14

15

16

17

19

1=(10HR)P)B®)[(ADC)] P(tank [x)(WDC)"]) (D-1)
where

Radon flux from the source materials surface (pCi/m?-sec)

Specific activity of radium in the source materials (pCi/g)

Dry bulk density of source material (g/cm®)

Radon emanation coefficient (unitless)

Radon diffusion coefficient in the total tailings pore space (cm?/sec)
Radiological decay constant of radon (2.1 x 10°) sec™)

M ?g me x=

Thickness of tailings (cm)

In this air transport analysis, emission flux data was required for Waste Pit areas having no soil cover
in the future scenario. This included Waste Pits 3, 5, and 6. As a result, equation (1) was used to
calculate the emission flux for each Waste Pit. The specific activity of radium-226 for each Waste Pit
was obtained from the soils contaminant database. A calculation work sheet, showing the derivation

of each Waste Pit’s emission flux, is included with this appendix.
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RAECOM -calculates the radon flux exiting the surface of the upper layer or cover material. For a
bare source with no cover material, the radon flux equation becomes:

J=(10YR)PYE)A)DC)] *(tank[ XX )(WDC)'”] (D-2)
where
J, = radon flux (pCi/m’-sec)
R = radium activity
Waste Pit 3 - 310 pCi/g
Waste Pit 5 - 110 pCi/g = 8/3/93
Waste Pit 6 - 4.4 pCi/g
P, = dry bulk density (g/cm’®) = 1.6 g/cm’ assumed
E = radon emanation coefficient (unitless) = 0.22
A = radiological decay consent of radon = 2.1 x 10 sec™
DC, = radon diffusion coefficient (cm*/sec)
X, = thickness of tailings (cm) assumed as 100 cm for each Waste Pit
DC, must be calculated from the following equation:
DC, = 0.007 exp [-4M)-M)P)+M)’] (D-3)
where
M = fraction of saturation

M can be determined from the following equation and p = porosity - assumed at 0.41:

M = [0.124(p)'?-0.0012(E)-0.04 + 0.156 (F,) . (D4)
where

annual precipitation = 40 inches

annual lake evaporation = 34 inches

fraction of soil passing through a 200 mesh sieve assumed at 60 percent
0.78 - 0.04 - 0.04 + 0.09 = 0.79

2w

Therefore the radon diffusion coefficient (DC,) is:
DC, 0.07 exp [-4(0.79)-(0.79)(.41)*+(0.79)°}

0.07 exp [-3.16 - 0.13 + 0.31

0.07 exp [-2.98]

3.56 x 10° cm?/sec

Source term calculations for Waste Pits 3, 5, and 6

Waste Pit 3 = J, = (10)*(310)(1.6)(0.22)(8.65 x 10°°)(0.98367)
= 92.85 pCi/m*-sec
Waste Pit 5 = 32.95 pCi/m’-sec
Waste Pit 6 = 1.32 pCi/m’-sec
i L
FER/OUIRI/DC.1202AD 4\10-01-93 1:13am D-4-2

0310

18

19

3 BRER

2238 Y

3

35




APPENDIX D.42

WIND EROSION EMISSION RATE
CALCULATION

ESTIMATION OF PM10 AND TSP EMISSION
RATE DUE TO WIND EROSION
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WIND EROSION EMISSION RATE CALCULATfON _ ; 78 re
. ' ESTIMATION OF PM10 AND TSP EMISSION .
RATE DUE TO WIND EROSION

Obijective
To estimate the total suspended particulate (TSP) and PM,, emission rate, from Operable Unit 1
surface materials, due to wind erosion. :

Methodology
The "Threshold friction velocity” approach is used for determining the wind erosion rate. The steps in

this method are as follows:
¢ Determine the modal diameter of the sample of soils/ materials.
o Determine the threshold friction velocity of the material based on the modal diameter.
o Determine the mean annual wind speed from the meteorological data.
o Correct the threshold friction velocity at the anemometer height.
¢ Estimate ﬂux of PM,, due to wind erosion.

. o Estimate flux of total suspended particulate based on a particle size multiplier.

Assumptions

1. No continuous vegetation at site.
2. No crust present at this site.
3. No nonerodible elements present at this site.

4. The sieve analysis for Operable Unit 1 surface soil is the same as the sieve analysis of
Operable Unit 5 soil. :

Solution

Modal Diameters of Soils
The modal diameter assumed for Operable Unit 1 surface soil is:

Area Surface Soil

Modal Diameter (mm) 0.0115
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1780,
Threshold on Velocity

Figure 3-4 of reference 1 (USEPA, 1985) shows the relationship between the threshold friction
velocity and the modal diameter of the materials. The analytical equation represented by this log plot

is given by:

In(u) = (4.174)[0.415In(dp)] (D-5)

where

u, = Threshold friction velocity (cm/s)
dp = Modal particle diameter of the sample (mm)

This equation has to be extrapolated beyond the ranges of the figure since all modal diameters are
below 0.1 mm - the minimum modal diameter on the graph. Extrapolating, the threshold friction
velocity was found as:

Area Surface Soil
Modal Diameter (mm) 0.0115
Threshold Friction Velocity u, (cm/s) 10.2

Greeley & Iversen (1985) give another method to estimate the threshold friction velocity based on
wind tunnel experiments on 2 number of different materials. The results of the experiment generated a
plot of a threshold parameter

TF = SQRT(Pp * g * Dp)
P

versus the threshold friction velocity u, (cm/s). In this equation Dp = particle diameter "cm,” g is
acceleration due to gravity = 981 cm/sec’m, Pp is the particle density (g/cc) and P is the density of air
(g/cc). The threshold friction velocity is estimated from this threshold parameter from correlations
based on the specific gravity of the sample. The correlation is presented in Figure 3-5 of this

reference.

Using the modal diameters as Dp, an average air density of 1.2 * 10° g/cc, the threshold friction
velocity by this method is estimated as:

Surface Soil
Particle day. (cm) 0.00115
Particle density (g/cc) 2.7
Threshold friction Velocity 35

0213,
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A summary of the threshold friction velocities determined from both methods is as follows: '

Surface Soil (cm/s)

U.S. EPA Method 10.2
Greeley & Iversen 35

Lowering the threshold friction velocity increases the potential for emission due to wind erosion.
Therefore, to be conservative, the lower threshold friction velocity as obtained by the U.S. EPA .
method will be used to estimate the particulate emission rate for the Operable Unit 1 air assessment.

Since the threshold friction velocity is less than 75 cm/s, Gillette’s "Unlimited Erosion Potential”
model will be applicable for Operable Unit 1 surface soils.

The friction velocity is determined at the ground surface and will have to be corrected for an
anemometer height of 10m. The following equation is used for this purpose (U.S.EPA).

U‘(IO) =U‘(-) _1__ * ln(lO/Zo) . (D-S)
0.4 ‘

Where Zo is the roughness of the surface in meters. The Operable Unit 1 modeling protocol assumes
a non-vegetated soil cover. The roughness heights for soil covers varies between 1 ¢cm to .1 cm
(USEPA, 1985) which correspond to a plowed field and a smooth soil cover, respectively. A
conservative roughness height of 1 cm is assumed for the Operable Unit 1 surface soils. The
following table presents the friction velocity corrected to a height of 10 m.

Surface Soil
U” (m/s) 0.102
u,y, (m/s) 1.76

Application of Gillette's "Unlimited Erosion Potential” model
As mentioned earlier, the Gillette’s model is as follows:

E,p = 0.036 * (1-V) [(U}o/Uy,0)’] * F(x)

where
E, = Emission rate of PM,, particulate (g/m>-hr)
v = Fraction of vegetative cover
Uy = Annual mean wind speed at anemometer height of 10 meters (m/s) =
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Yo = Threshold friction velocity measured at the same height as U (m/s) 1

L X = 0.886 * [U,;/Uydl 2

o F(x) = A function of 'x’ 3

= 191if x <05 4

= 0.18 (8x’ + 12x)EXP (-X2) for x > 2 s

= Figure 4-3 of Reference 1 for 0.5 <x < 6

The mean annual wind speed obtained from the on-site data collection between 1987 - 1992 are as 7

follows: 8

Year 1987 1988 1989 1990 1991 1992 9

Mean Annual 5.1 5.0 4.4 45 4.1 40 10

Wind Speed 1

mph (m/s) (2.28) (2.235) (1.967) (2.011) (1.833) (1.788) 12

Again, to be conservative in predicting the emission rates, the highest of these mean annual wind 13

speed, i.e., 2.28 m/s was selected for the Gillette model. .14

Based on these input values, the emission flux for Operable Unit 1 surface soil is: 15
Area Surface Soil 16 ‘

Emission Flux (g/m*-s) PM,, 4.00 x 10° 17

An example calculation is shown below: : 18

U = 176 m/s 19

Ulo = 2.28 m/S 20

X = 0.886° U,/ U,y = .68 2

Since "x" is greater than 0.5 but less than 2.0, use Figure 4.3 for F(x). 2

Fx) = 1.84 P2

A% = 0.0 (assumed that no vegetative cover on material) 2%

E, = 0.036°(1-0.0)*[(2.28/1.76))] * 1.84 25

= 0036°1*184 26

= .144 g/m*hr 7

= .144 ® g/m’-hr * 1/3600 hr/sec 28

= 4.0x 10° g/m*-sec 29

The emission flux for TSP is determined by dividing the emission flux of PM,, by a particle size 30

factor (K), where 'K’ is the fraction of PM,, particulate in the suspended particulate. From data 31
available in the literature, (USEPA, 1985, USEPA 1990) K = 0.5, therefore, emission flux of TSP 32 '

from Operable Unit 1 surface soils is: 3
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ERyg = 4.0 E®/0.5 = 8 E® g/m%sec -
178

Threshold friction velocity for Waste Pit Materials
In the future scenario Operable Unit 1 will not have a homogenous surface soil cover as assumed in
the current scenario. Waste Pits 3, 5 and 6 material will be exposed and available for wind erosion.

A review of available subsurface material geotechnical analyses resulted in the following minimum
modal diameters for various Waste Pits. The materials were sampled at depths of 4-7 feet from the
surface, i.e., top of the cap material.

Waste Waste Waste
Pit 1 Pit 2 Pit 3 Burn Pit

Modal Diameter (mm) 0.13 017 .010 .05

Based on this data the modal diameter used to calculate wind erosion emission rates for surface soils
(.0115 mm) is representative of the Waste Pit material also. Therefore the calculated PM10 wind
erosion emission rate (4.0 x 10° g/m’s) will be used in both the current and future scenario for all
sources.
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Site Description of Operable Unit 1
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Operable Unit 1, commonly referred to as the Waste Pit area, is located in the northwest corner of the
Fernald Environmental Management Project (FEMP) facility. Surrounding Operable Unit 1 is the
Production Area to the east, the K-65 silos to the south and Paddys Run to the west. There are 8
individual Waste Pits in Operable Unit 1 which are identified as Waste Pits 1 through 6, the Burn Pit
and Clearwell. The location of these Waste Pits are shown in Figure 5-15. Aerial photographs of
Operable Unit 1 taken in December 1988 and March 1992 show that Waste Pits 1 through 3 and the
Burn Pit have been backfilled and are covered with vegetation. Waste Pit 4 is protected by a

temporary RCRA cover. The remaining Waste Pits are filled with water.

From U.S Geological Survey topography maps (Southeast Ohio, Shandon Quadrangle, revised 1981)
topographic characteristics surrounding the Waste Pits is generally flat. The only major topographic
feature is the Great Miami River which is located approximately one mile, at its closest point, east of
the FEMP facility. Recent aerial photographs show vegetation, in the form of needle and broadleaf
trees, growing to the north and west of Operable Unit 1. Isolated dairy and agricultural farms also

surround the FEMP facility.

Conceptual Air Model Source Scenarios

The conceptual model for the Operable Unit 1 air transport analysis examined two emission scenarios.
The two scenarios evaluated emissions for current conditions at Operable Unit 1 and a future condition
that assumed the site is a part of a homestead. These scenarios are briefly discussed below.

Current Scenario Sources

In the current scenario, Waste Pits 1 through 4 and the Burn Pit are assumed to be covered with
nonvegetated contaminated soil, which is susceptible to wind erosion. Waste Pits 5, 6 and the

Clearwell are filled with water and not considered to be sources of emissions.

Future Scenario Sources

In the future scenario, Waste Pits 1, 2, 4 and the Burn Pit are covered with contaminated soil and
susceptible to wind erosion. However, Waste Pits 1 and 2 are assumed to be irrigated and used to
grow crops for human and animal consumption. Crops are assumed to vegetate the local area
approximately six months out of the year, therefore a 50% vegetation cover is assumed for Waste Pits

1 and 2.
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Also 1? t?eﬂure scenario, the left half of Waste Pit 5 and the right half of Waste Pit 6 are filled with
water. Therefore, Waste Pit material which fills the right half of Waste Pit 5 and the left half of Waste
Pit 6 is exposed and susceptible to wind erosion. The Clearwell remains filled with water and is not

considered an emission source in the future scenario.

The soil cover on Waste Pit 3 is assumed to fail, thus exposing Waste Pit 3 material to wind erosion.

Air Dispersion Model
Annual average ground level concentrations were determined by the USEPA’s computerized Industrial

Source Complex Long-Term (ISCLT2) model, Version 92273. This model was specified for use in
the "Risk Assessment Work Plan Addendum”, Section 6.0, dated June 1992.

The ISCLT2 model is designed for assessing the air quality impact of emissions at user-selected
receptors from a variety of sources. It incorporates a steady-state Gaussian plume equation that is
applicable for flat or gently rolling terrain. The ISCLT2 model calculates annual average ground level
concentrations or deposition due to airbomne emissions at user-selected receptors, based on sector
averaged statistical wind summaries known as STatistical ARrays (STAR). The user can select from
single or multiple point, area or volume sources as input to the model. Input data also includes
emission rates of the sources, the location and configuration of sources, statistical summaries of wind
speed, wind direction and atmospheric stability, and the locations of receptors of interest. Other input
options used in the modeling are addressed in Table D.4-1.

Input Parameters

Meteorological Data
Five meteorological parameters: wind speed, wind direction, ambient air temperature, atmospheric

stability and vertical mixing heights are required as input for the ISCLT2 model. All parameters, with
the exception of vertical mixing heights, are measured directly at FEMP's on-site meteorological
tower. Vertical mixing heights were calculated from atmospheric sounding data compiled twice daily,
from the National Weather Service (NWS) in Dayton, Ohio (See Table D.4-2). The NWS office in
Dayton was selected because it was the closest source of atmospheric sounding data to the FEMP
facility. It was assumed that atmospheric conditions recorded at the NWS Dayton office would best

represent the conditions at the FEMP facility.

Wind speed, wind direction and ambient air temperature data are measured at the FEMP
meteorological tower at a height of 10 meters. The atmospheric stability category is derived from
direct measurements of the standard deviation of the horizontal wind direction (sigma-theta) during the
daytime and the low-level temperature difference (delta-T) at night. These procedures are in
accordance with U.S. EPA methodology for estimating Pasquill stability categories in terms of the
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standard deviation of the horizontal wind direction and low level temperature differences, (EPA
Publication 450/4-87-013 "On Site Meteorological Program Guidance for Regulatory Modeling
Applications”, Section 6.0). The temperature difference is calculated from air temperature recorded at
the 60 meter and 10 meter levels.

The ambient air temperatures measured at the FEMP meteorological tower and the temperatures used
in the ISCLT2 model as a function of atmospheric stability categories A through F are given in Table
D.4-3. Assignments of temperatures to stability categories were made as per U.S. EPA
recommendations (U.S. EPA Publication 450/4-92-008a, "Users Guide for the Industrial Source
Complex (ISC2) Dispersion Models", Vol. 1, Section 3.5.11). These recommendations suggest that the
annual average maximum daily temperatures be assigned to the A, B, and C stability categories,
annual average temperature be assigned to the D stability category, and the annual average minimum
daily temperature be assigned to the E and F categories.

The format of the meteorological data required by the ISCLT2 model is in the form of the STability
ARray (STAR) program output. The STAR program output is a statistical meteorological data
summary which gives the joint frequency distribution of six wind speed classes by sixteen wind
sectors (i.e. north, north-northeast, northeast etc.) by six atmospheric stability categories (A through F).
STAR data for the six years, 1987 through 1992, are listed in Attachment D.I.

The six wind speed classes are defined as 1 to 3 miles per hour (mph); 4 to 7 mph; 8 to 12 mph; 13
to 18 mph; 19 to 24 mph; and greater than 24 mph. Calm winds are wind speeds less than 1 mph
with a variable wind direction. To account for the calm winds measured at the FEMP meteorological
tower, the frequency of occurrence of calm winds were equally divided among the sixteen wind
direction sectors and added to the 1 to 3 mph wind speed class.

According to meteorological wind data measured and recorded at FEMP facility, the prevailing wind
direction blows from the southwest to the northeast.

Figures graphically illustrating the meteorological wind profile for each year from 1987 through 1992
are given in Attachment D.II.

Source Data e
The ISCLT2 model defines sources as any point(s), area or volume that have the potential;'??to-?»éiﬁiﬁ-
emissions. Due to the ground level configuration of the Operable Unit 1 Waste Pits and the large area
of potential emissions, all sources were defined as "area” sources. In the current scenario, there were
S individual area sources used as input into the ISCLT2 model. These sources were Waste Pits 1
through 4 and the Burn Pit. A total of seven individual sources were considered in the future
scenarios. These sources include Waste Pits 1 through 6 and the Burn Pit.

0220
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One limitation of the ISCLT2 model is its inability to calculate ground level concentrations from
irregularly shaped area sources. Therefore, the user is required to breakdown each irregularly shaped
source into a series of squares that would best approximate the square area of that source (U.S. EPA
Publication 450/4-92-008a, "Users Guide for the Industrial Source Complex (ISC2) Dispersion
Models", Vol. 1, Section 3.3.1). Figures D.4-1 and D.4-2 illustrate the breakdown of individual
sources into squares for both the current and future scenarios, respectively. It is important to note that
all Waste Pits, except for Waste Pit 3, required one square to approximate the actual square area.
Because of its size and irreguiar shape, Waste Pit 3 required five individual squares to approximate its
actual square area.

ISCLT?2 requires the user to input the coordinates of the southwest comer of individual squares along
with the length of one side, assuming a box with four equal sides (U.S. EPA Publication 450/4-92-
008a, "Users Guide for the Industrial Source Complex (ISC2) Dispersion Models”, Vol. 1, Section
3.3.1). Tables D.44 and D.4-5 show the X and Y coordinates and length of each source considered in
both the current and future scenarios.

Emission Rates A
- With the exception of Waste Pits 1 and 2 in the future scenario, all other Waste Pits were assumed to
have a unit emission rate of 0.1 g/m’s. Waste Pits 1 and 2 in the future scenario have a unit emission
rate of 0.05 g/m’s in order to account for vegetative cover during 6 months of the year. The selection
of 0.1 g/m’s over standard unit emission rate of 1.0 g/m’s was decided after observing the model
results. ISCLT?2 print limits concentration results to 1 x 10° order of magnitude. Using an unit
emission rate of 1.0 g/m’, in some cases, produced concentration results on the order of 1 X 10’
which is larger than the allowable field.

Receptor Data
A receptor is defined as a user-selected point at a given distance from a source or origin. ISCLT2

estimates the location of maximum on-site and off-site ground level concentrations at receptors from
sources (U.S. EPA Publication 450/4-92-008a, "Users Guide for the Industrial Source Complex (ISC2)
Dispersion Models", Vol. 1, Section 1.2.2). On-site and off-site receptors were determined by the
fenceline surrounding the FEMP facility. A series of receptors around a source is commonly referred
to as a "receptor grid" and may be expressed in polar or Cartesian coordinates (U.S. EPA Publication
450/4-92-008a, "Users Guide for the Industrial Source Complex (ISC2) Dispersion Models", Vol. 1,
Section 3.4.1.1). For the purpose of Operable Unit 1 air dispersion modeling, two Cartesian
coordinate receptor grids were used, a coarse and a fine mesh grid. The coarse grid consisted of a 494
receptors spaced 250 meters apart (see Figure D.4-4). The fine mesh grid was centered over the
maximum concentration coarse grid receptors and were spaced 50 meters apart.

0221
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From the ISCLT?2 calculations using the coarse grid as input, maximum on-site and off-site ground
level concentrations were determined. A fine mesh grid was centered near these maximum
concentrations and the ISCLT2 was rerun. (see Figures D.4-4 and D.4-5). A receptor is located at
each point where two lines intersect to form the graph. The fine mesh grid increased the accuracy of
estimating maximum ground level concentrations.

Discrete receptors were also used in the modeling to account for concentrations at sensitive locations.

Discrete receptors consisted of four elementary schools, one high school and one day nursery. The six

discrete receptors, location and Cartesian coordinates from the origin are listed in Table D.4-6.

Breakdown of Air Dispersion Model Runs
A total of 36 ISCLT2 model runs were executed utilizing a combinations of the current and future

emission scenarios, coarse and fine grids, on-site and off-site receptors and 6 years of meteorological
data. A breakdown of model runs are listed below:

Current Scenario

¢ (1 run/yr using coarse grid to calc on/off-site conc.) x (6 yrs met data) =6
runs

* (1 run/yr using fine grid to calc on-site conc.) x (6 yrs met data) = 6 runs
¢ (1 runfyr using fine grid to calc off-site conc.) x (6 yrs met data) = 6 runs
This represent a total of 18 model runs for the current scenario.
Future Scenario
(1 run/yr using coarse grid to calc on/off-site conc.) x (6 yrs met data) = 6 runs
(1 run/yr using refined grid to calc on-site conc.) x (6 yrs met data) = 6 runs
(1 run/yr using refined grid to calc off-site conc.) x (6 yrs met data) = 6 runs
This represents a total of 18 model runs for the future scenario

Results of Air Dispersion Modeling
This sections summarizes the results from ISCLT2 unit emission rate modeling of Operable Unit 1,

using the input parameters and methodology mentioned above. All concentrations and locations were
based on the fine mesh receptor grid for on-site and off-site receptors in the current and future
scenarios. It is important to note that maximum ground level concentrations from individual sqmces
do not always occur at the same receptor location as from combined sources. The concentrahon &
impact at a receptor is greatly influenced by the distance between the source and the receptor.
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Current scenario
Table D.4-7 summarizes maximum unit emission rate ground level concentrations at on-site receptors
for both individual and combined sources. From 1987 through 1992, the ISCLT2 model consistently

calculated maximum concentration, from combined sources, to occur 50 meters south of the origin.

Table D.4-8 shows ISCLT2 unit emission rate modeling results for maximum ground level
concentrations at off-site receptors for combined and individual sources. These resulits estimate the
maximum concentration, from combined sources, to occur at the FEMP fenceline at X,Y coordinate (-

450 m,-150 m).

It is common that longtermmaximum concentrations occur downwind from a source along the
prevailing wind direction. This would result in the maximum off-site concentrations occurring
northeast of Operable Unit 1, yet ISCLT2 model results contradict this. One explanation is the
proximity of the nearest off-site receptor relative to the Waste Pit area, regardless of prevailing wind.
Dispersion algorithms used in ISCLT2 model calculate concentrations inversely proportional to
distance from a source (U.S. EPA Publication 450/4-92-008b, "Users Guide for the Industrial Source
Complex Dispersion Model”, Vol. 2, Description of Model Algorithms, Section 1.2.3). Therefore, the
closest receptor to a source would yield a higher concentration than a receptor along the prevailing
wind direction at a greater distance. The ISCLT2 modeling results for Operable Unit 1 show the
distance between source and the nearest off site receptors, downwind in the prevailing wind direction,
are more than twice the distance between the source and the nearest off-site receptor not along the
prevailing wind direction.

Table D.4-9 shows ISCLT2 model results for maximum ground level concentration at discrete
receptors from combined sources in current scenario.

Future scenario

Table D.4-10 summarizes maximum ground level concentrations at on-site receptors for individual and
combined sources. Results show that for all 6 years, with the exception of 1987, that the maximum
concentrations occurred 50 meters north of the origin. This differs from values calculated in the
current scenario by 100 meters because of emission contributions from Waste Pits 5 and 6 that were
not considered as emission sources in the current scenario.

Table D.4-11 shows concentration results for off site receptors similar to the those discussed in the
current scenario. However, higher concentration values due to added emission sources were the only
obvious difference. Table D.4-12 summarizes concentration estimates at discrete receptors.

<\:“ .

An example output data file for the ISCLT2 model is listed in Attachment D.III.
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TABLE D.4-1
DISPERSION OPTIONS USED IN ISCLT MODELING
OF OPERABLE UNIT 1

Source Type Area
Dispersion Mode Rural
Calculation Mode Concentration
Building Downwash None
Flagpole Receptors None
Discrete Receptors Yes
Gravitational Settling None
Variable Emissions None
Receptor Grid Cartesian
Discrete Receptor Grid Cartesian
Meteorology Input Annual STAR Summaries®

*Individual annual on site data for 1987 through 1992 inclusive.

FERVOUIRNDC.1202AD4-N08-10-93 1:52pm D4-14
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TABLE D4-2 -

FEMP-01RI-3 DRAFT
August 16, 1993

MIXING HEIGHTS IN METERS USED IN ISCLT MODELING

Wind Speed Class

Year Stability Class 1 2 3 4 5 6
1987 A 2105 1961 1803 1802 1526 2349
1403 1307 1202 1201 1017 1566
c 1403 1307 1202 1201 1017 1566
D 1403 1307 1202 1201 1017 1566
E 5000 5000 5000 5000 5000 5000
F 5000 5000 5000 5000 5000 5000
1988 A 2133 2351 2030 1812 1665 3255 -
B 1422 1567 1353 1208 1110 2170
c 1422 1567 1353 1208 1110 2170
D 1422 1567 1353 1208 1110 2170
E 5000 5000 5000 5000 5000 5000
F 500 000 5000 5000 5000 5000
1989 A 1854 1995 1698 1524 1730 2313
B 1236 1330 1132 1016 1153 1542
c 1236 1330 1132 1016 1153 1542
D 1236 1330 1132 1016 1153 1542
E 5000 5000 5000 5000 5000 5000
F 5000 5000 5000 5000 5000 5000
1990 A 1823 1991 1791 1695 1629 2313
B 1215 1327 1194 1130 1086 1542
c 1215 1327 1194 1130 1086 1542
D 1215 1327 1194 1130 1086 1542
E 1215 1327 1194 1130 1086 1542
| F 5000 5000 5000 5000 5000 5000
1991 A 1823 1991 1791 1695 1629 2313
o B 1215 1327 1194 1130 1086 1542
0225«
m1m.lmp§-m-l&93 5:29pm D-4'15
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FEMP-01RI-3 DRAFT

August 16, 1993

TABLE D.4-2
(Continued) -

Wind Speed Class

Year “Stability Class 1 2 3 4 5 6
C 1215 1327 1194 1130 1086 1542
D 1215 1327 1194 1130 1086 1542
E 5000 5000 5000 5000 5000 5000
F 5000 5000 5000 5000 5000 5000
1992 A 1823 1991 1791 1695 1629 2313
B 1215 1327 1194 1130 1086 1542
o 1215 1327 1194 1130 1086 1542
D 1215 1327 1194 1130 1086 1542
E 5000 5000 5000 5000 5000 5000
F 5000 5000 5000 5000 5000 5000

DT
0226
FER\OUIRNDC.1202AD 4-2G8-10-93 5:29pm D-4-16
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MIXING HEIGHTS IN METERS USED IN ISCLT MODELING

e

TABLE D4-3

28
B

Stability Class

Year

£661 ‘TT 1990120
LIVQ Ro-dNEd

B C D B F
1987 290 290 290 284 278 278
1988 291 291 291 284 279 279
1989 290 290 290 284 280 280
1990 290 290 290 285 279 279
1991 292 292 292 286 281 281
1992 290 290 290 284 279 279
Q
FER\OUIRNDC.1202AD 4-308-10.93 $:40pm
A
A



TABLE D.4-4

i

FEMP-0IRI-3 DRAFT
. Augus 16, 1993

.

- 4789

SOURCES AND CORRESPONDING X AND Y COORDINATES

FOR OPERABLE UNIT 1 WASTE PIT AREA

CURRENT SCENARIO
] Length
Source X-Coordinate* Y-Coordinate* (meters)
OUlI PIT 1 -145 -165 73
OU1 PIT 2 -69 -104 57
Ou1 P3sQr® -145 0 67
OU1 P35Q2* -78 0 61
OuU1 P3SQ3® 222 -103 77
OU1 P3SQ4® -145 -65 67
OU1 P3sSQ5s® -78 -40 44
Ou1 PIT 4 25 45 82
OU1 BURN PIT -17 -20 43

“Values are based on a Cartesian coordinate system with origin centered at the Burn Pit.
*Individual sources within Waste Pit 3.

FERVUIRNDC.1202ADA4-4\08-10-93 1:15pm
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FEMP-O1RI-3 DRAFT
August 16, 1993

TABLE D.4-5_ g

SOURCES AND CORRESPONDING X AND Y COORDINATES
FOR OPERABLE UNIT 1 WASTE PIT AREA

-8

FUTURE SCENARIO
LENGTH
Source X-Coordinate* Y-Coordinate* (meters)
OU1 PIT 1 -145 -165 73
OU1 PIT 2 | 9 -104 57
OU1 P3sQ1® -145 0 67
OU1 P35Q2* -78 0 61
OU1 P35Q3° 222 -103 77
OU1 P35Q4° -145 65 67
OU1 P35Q5* -78 -40 44
OU1 PIT 4 25 , 45 82
OU1 PIT 5 2 70 82
OU1 PIT 6 116 30 38 6
OU1 BURN PIT -17 20 43

'ValuesmbasedonaCmtcsiancomdimwsystuthhoﬁgincmmdatmeanPiL
*Individual sources within Waste Pit 3.

0229
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FEMP-01RI-3 DRAFT
‘August 16, 1993
TABLE D.4-6
. ' DISCRETE RECEPTORS AND DISTANCE FOR ORIGIN
X-Coordinate Y-Coordinate
Discrete Receptors (meters) (meters)
Crosby Elementary -1825 -2865
Morgan Elementary -3460 3870
Elda Elementary 4722 1960
St. John Elementary 6470 -4590
Ross Middle/High School 5500 3460
Ross County Day Nursery 5000 2390
(230

FERVUIRNDC.1202ADA-608-10-93 1:16pm D-4-20
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TABLE D4.7

MAXIMUM CONCENTRATIONS® (UNIT EMISSION RATES) AND CORRESPONDING LOCATIONS®
s FOR CURRENT SCENARIO WITH ACCESS CONTROLS (ON SITE) AND WITHOUT ACCESS
- CONTROLS USING 50 METER RECEPTOR SPACING
1987 1988 1989 1990 1991 1992
163625.0 198051.0 209170.1 192490.8 171553.7 174955.0
Pit 1
(-50,-100) (-50,-100) (-50,-100) (-50,-100) (-50,-100) (-50,-100)
139991.0 - 167425.0 175927.6 1625176 146546.0 148492.0
Pit 2 _
(0,-50) (0,-50) (0,-50) (0,-50) (0,-50) (0,-50)
151107.8 182899.0 193591.0  176968.0 157741.0 160758.9
Pit 35Q1
(-50,50) (-50,50) (-50,50) (-50,50) (-50,50) (-50,50)
168505.0 203998.0 215484.3 197993.7 176842.0 180078.4
Pit 35Q2
(0,50) (0,50) (0,50) (0,50) (0,50) (0,50)
146008.0 172583.0 184113.0 169876.7 152749.0 155766.9
Pit 35Q3
(-100,-50) (-100,-50) (-100,-50) (-100,-50) (-100,-50) (-100,-50)
140161.0 169333.6 178851.6 164475.0 1466410 149362.0
Pit 35Q4
(-50,0) (-50,0) (-50,0) (-50,0) (-50,0) (-50,0)
104583.0 1242559 132097.6 120980.7 1087470 1101919
Pit 3SQS .
(0,0) 0,0) 0,0) 0,0 (0,0) (0,0)
397713.0 462925.0 4926344 453022.7 4104489 417316.2
Pit 3
0,0) (0,50) (0.0) (0,0) 0.0) 0,0)

FERVOUIRNDC.1202AD.4-T\08-12-93 10:04pm

R8LT

€661 ‘1 1940120

1AvyaA $Ta10-dNEd




Trda

w
-wr
TABLE D.4.7
(Continued)
1987 1988 1989 1990 1991’ 1992
148834.7 173306.9 1869109 169282.7 151755.0 154008.4
Pit 4 )
(150,0) (150,0) (150,0) (150,0) (150,0) (150,0)
128679.0 1498029 1614316 146445.0 132054.0 133880.0
Burn Pil
(500 (50.0) (50,0) (50,0 (50,0 (50.0)
625257.0 674888.0 716371.8 669423.0 618112.0 6418478
All Pits°
(0,-50) (0,-50) (0,-50) (0,-50) (0,-50) (0,-50)

*Units are in micrograms per cubic meter (ug/m’).

*Units are in meters with origin being the center of Burn Pit.

“Include pits 1 through 4 and the Burn Pit.

ctch
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TABLE D4.-8

MAXIMUM OFF-SITE CONCENTRATIONS® (UNIT EMISSION RATES) AND CORRESPONDING LOCATIONS®
CURRENT SCENARIO WITH ACCESS CONTROLS USING 50 METER RECEPTOR SPACING
1987 1988 1989 1990 1991 1992
10228.31 7489.102 7063.234 7165.182 6363.6 7397.62
Pit 1
(-450,-150) (-450,-150) (-450,-250) (-450,-150) (-450,-150) (-450,-250)
4798.576 3359.372 3371.88 3131.748 2916.144 3554.92
Pit 2
(-450,-250) (-450,-250) (-450,-250) (-450,-150) (-450,-250) (-450,-250)
7039.853 5151.677 5016.453 4939.029 4367.869 5216973
Pit 35Q1
(-500,-100) (-500,0) (-450,-150) (-500,0) (-500,0) (-450,-150)
5328.616 3742.01 3773.754 3427.44 3248213 3965.685
Pit 35Q2
(-450,-150) (-450,-150) (-450,-150) (-450,-150) (-450,-150) (-450,-150)
15708.48 11283.29 11107.47 10533.64 9843.991 11576.44
Pit 35Q3
(-450,-150) (-450,-150) (-450,-150) (-450,-150) (-450,-150) (-450,-150)
8756.585 6218.983 6136.477 5783.537 5406.881 6435.51
Pit 35Q4
(-450,-150) (-450,-150) (-450,-150) (-450,-150) (-450,-150) (-450;-150)
3138.644 2198.492 2151.244 2048952 1908.552 2281.08
Pit 3SQ5
(-450,-150) (-450,-150) (-450,-150) (-450,-150) (-450,-150) (-450,-150)
39804.79 2832095 28185.4 26222.21 24665.60 29475.69
Pit 3
(-450,-150) (-450,-150) (-450,-150) (-450,-150) (-450,-150) (-450,-150)
FEROUIRNDC.1202AD 4-8\08-10-93 1:17pm R
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TABLE D4-8
(Continued)
1987 1988 1989 1990 1991 1992
6522.06 4527.398 4551.336 4787.007 4175914 4776.39
Pit 4
(-450,-200) (450,650) (-450,-200) (450,650) (450,650) (-450,-200)
235145 1640.655 1600.702 1528.508 1415.971 1701.311
Bum Pil
(-450,-150) (-450,-150) (-450,-150) (450,-150) (-450,-150) (450,-150)
63205.07 45184.13 44084.2 42228.38 39037.52 46063.09
All Pits*
(-450,-150) (-450,-150) (-450,-150) (-450,-150) (-450,-150) (-450,-150)

YZ--a

A%A)

{

FERVUIRNDC.1202AD 4-808-10-93 1:17pm

*Units are in micrograms per cubic meter (ug/m’).
®Units are in meters with origin being the center of Burn Pit.
“Include pits 1 through 4 and Bum Pit.
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;s TABLE D.4-9
i S
; ‘C\:) CONCENTRATIONS® (UNIT EMISSION RATES) AT DISCRETE RECEPTORS FROM ALL®
C)‘ OPERABLE UNIT 1 SOURCES RELEVANT TO CURRENT SCENARIO
1987 1988 1989 1990 1991 1992
Crosby Elementary School 864.88 752.53 853.41 665.44 633.21 795.76
Morgan Elementary School 364.01 361.22 323.88 304.91 273.11 403.16
Elda Elementary School 1498.77 1754.32 1889.81 1634.67 1388.15 1345.54
Saint Johns Elementary School 556.52 618.36 686.13 684.56 628.52 646.01
Ross High School 1015.63 1188.15 1269.33 1145.20 961.42 968.27
Ross County Daycare Nursery 1303.98 1525.45 1638.59 1438.12 1216.17 1190.91
o)
S
o

*Units are in micrograms per cubic meter (ug/m®).
*Include pits 1 through 4 and the Burn Pit.

FERWOUIRNDC.1202AD.4-9\08-10-93: 1 1pm
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TABLE D.4-10

MAXIMUM CONCENTRATIONS* (UNIT EMISSION RATES) AND CORRESPONDING LOCATIONS * FOR FUTURE

SCENARIO WITH ACCESS CONTROLS (ON SITE) AND WITHOUT ACCESS CONTROLS USING

50 METER RECEPTOR SPACING

FEROUIRNDC.1202AD A10\08-10-93 1:18pm

1987 1988 1989 1990 1991 1992
81812.0 99025.0 104585.0 96245.6 85777.0 874777
Pit 1
(-50,-100) (-50,-100) (-50,-100) (-50,-100) (-50,-100) (-50,-100)
69995.0 83712.0 87963.8 81258.8 732730 74246.0
Pit 2
(0,-50) (0,-50) (0,-50) (0,-50) (0,-50) (0,-50)
151107.8 182899.0 193591.0 176968.0 1577410 160758.8
Pit 35Q1
(-50,50) (-50,50) (-50,50) (-50,50) (-50,50) (-50,50)
_ 168505.0 203998.0 215484.0 197995.9 176844.0 180080.0
Pit 35Q2
(0,50) (0.50) (0,50) (0.50) (0,50) (0,50)
146008.0 172583.3 184113.0 169876.8 152749.0 155767.0
Pit 35Q3
(-100,-50) (-100,-50) (-100,-50) (-100,-50) (-100,-50) (-100,-50)
140161.0 169333.6 178851.6 164475.0 146641.0 149362.5
Pit 3SQ4
(-50,0) (-50,0) (-50,0) (-50,0) (-50,0) (-50,0)
104583.0 1242559 132097.6 120980.7 108747.5 110191.9 or -
.= Pit 38Q5 -
0.0) (0.0) (0.0) (0,0) (0,0) (0,0) e
“ 397713.0 462925.0 492634.0 453022.6 4104488 4173160 . -
Pit 3 :
©.0) (0,50) 0.0) 0.0 0.0) 0 o
=F
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TABLE D.4-10
(CONTINUED)
o 1987 1988 1989 1990 1991 1992
N9
& 148834.7 173306.9 186910.9 169282.7 1517550 154008 .4
-3 Pit4
(150,0) (150,0) (150,0) (150,0) (150,0) (150,0)
148877.5 173162.6 186971.7 170278.0 152910.0 155525.8
Pit §
(100,100) (100,100) (100,100) (100,100) (100,100) (100,100)
80858.6 833184 89719.3 799720 718240 74699.2
Pit 6
(100,50) (200,50) (200,50) (200,50) (200,50) (150,100)
128679.5 149802.9 1614316 1464449 132054.5 133879.6
Bum Pit A
(50,0) (50,0) (50,0) (50,0) (50,0) (50,0)
608017.1 681441.8 704125.2 6729153 608235.6 643546.1
All Pits*
0,0) (0.50) (0,50) (0,50) (0,50) (0,50)

*Units are in micrograms per cubic meter (ug/m’).

®Units are in meters with origin being the center of Bun Pit.
“Include pits 1 through 6 and the Bum Pit.

FEROUIRNDC.1202AD.410N\08-10-93 1:18pm
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TABLE D.4-11

1

MAXIMUM OFF-SITE CONCENTRATIONS" (UNIT EMISSION RATES) AND CORRESPONDING LOCATIONS®
WITH ACCESS CONTROLS FOR FUTURE SCENARIO USING '
§0 METER RECEPTOR SPACING

1987 1988 1989 1990 1991 1992
5114.157 3744.551 3531.617 3582.591 3181.8 3697.62
Pit 1 )
(-450,-150) (-450,-150) (-450,-250) (-450,-150) (450,-150) (450,-250)
2399.288 1679.686 1685.944 1565.874 1458.072 »l 777461
Pit 2 .
(-450,-250) (-450,-250) (-450,-250) (-450,-150) (-450,-250) (-450,-250)
7039.853 5151.677 5016.453 4939.029 4367.869 5216.973
Pit 35Qli
(-500,-100) (-500,0) (-450,-150) (-500,0) (-500,0) (-450,-150)
5328.616 "3742.01 3773.754 3427.44 3248.213 3965.685
Pit 385Q2
(450,-150) (-450,-150) (-450,-150) (450,-150) (450,-150) (-450,-150)
15708.48 11283.29 11107.47 10533.64 9843.991 11576.44
Pit 3SQ3
(-450,-150) (-450,-150) (450,-150) (-450,-150) (-450,-150) (-450,-150)
8756.585 6218.983 6136.477 5783.537 5406.881 6435.51
Pit 35Q4 ’
(-450,-150) (450,-150) (-450,-150) (-450,-150) (-450,-150) (-450,-150)
3138.644 2198.492 2151.244 2048.952 1908.552 2281.08
~ Pit 35Q5
. (-450,-150) (-450,-150) (-450,-150) (-450,-150) (-450,-150) (-450,-150)
- 39804.79 28320.95 281854 2622221 24665.60 29475.69
 Pit3 :
o) (-450,-150) (-450.-150) (-450,-150) (-450,-150) (-450,-150) (-450,-150)
m .
Lo

%‘OUHINJCJWDAIIWJO-” 1:19pm
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TABLE D4-11

<. (CONTINUED)
,‘-,‘-ﬁ- O E
R\ .
3 3 1987 1988 1989 1990 1991 1992 (1=
<@ . 6522.06 4527.398 4551.336 4787.007 4175914 4776.39 g
Pit 4 .
(-450,-200) (450,650) (-450,-200) (450,650) (450,650) (-450,-200) &3
6505.80 6334.917 6643.737 6422.336 5471.16 5744.185
Pit S
(-500,-100) (550,650) (550,650) (550,650) (550,650) (500,650)
1211.548 1209.564 1209.577 1292.174 1140623 1246.275
Pit 6
(-450,-200) (450,650) (500,650) (450,650) (450,650) (450,650)
235145 1640.655 1600.702 1528.508 1415971 1701311
Bum Pit
(-450,-150) (-450,-150) (-450,-150) (-450,-150) (450,-150) (-450,-150)
62641.3 44609.8 44006.4 41440.8 38584.0 46003.6
v . s
£ All Pits
'g (-450,-150) (-450,-150) (-450,-150) (-450,-150) (-450,-150) (-450,-150)
*Units are in micrograms per cubic meter (ug/m’).
®Units are in meters with origin being the center of Burn Pit.
“Include pits 1 through 6 and the Bum Pit.
FERVOUIRNDC.1202AD 41 1\08-10-93 1:19pm
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CONCENTRATIONS® (UNIT EMISSION RATES) AT DISCRETE RECEPTORS FROM ALL®
OPERABLE UNIT 1 SOURCES RELEVANT TO FUTURE SCENARIO

TABLE D.4-12

1987 1988 1989 1990 1991 1992
Crosby Elementary School 936.5 814.8 923.7 720.4 685.6 861.5
Morgan Elementary School 402.9 398.5 356.5 335.0 300.4 445.8
Elda Elementary School 1667.0 1951.6 2103.2 1816.2 1543.1 1495.7
Saint Johns Elementary School 612.8 677.9 752.5 752.4 692.6 711.3
Ross High School 1130.1 1322.1 1412.6 1273.7 1069.4 1076.4
Ross County Daycare Nursery 1452.1 1698.7 1825.0 1600.4 1353.7 1324.4

*Units are in micrograms per cubic meter (ug/m?).
®Include pits 1 through 6 and the Burn Pit.

FER\OUIRNDC.1202AD .412108-10-938:13pm
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FEMP-01RI-3 DRAFT

' 478? October 12, 1993

TABLE D.4-13

COMPARISON OF ISCLT2 MODEL PREDICTIONS
TO AMBIENT RADON MONITORING DATA
FOR THE BASE YEAR 1992

Fernald Station 1992 ISCLT2 Ratio of
Monitoring Annual Average Model Model to
Station ID Concentration Prediction Monitoring

(pCi/m** (pCi/m>)** Data

AMS 1 0 0.481 -

AMS 2 0 0.224 -

AMS 4 0 0.162 -

AMS 6 0 1.02 -

AMS 7 1,100 0.217 1.45 x 10*

AMS 8 100 0.316 6.32 x 10*

AMS 9 200 0.491 8.18 x 10*

AMS 10 300 0.042 6.00 x 10°*

AMS 11 100 0.024 4.80x 10°

* These concentrations include the subtraction of the 1992 annnual average

background concentration of 400 pCi/m’.

b Includes the contribution from all Operable Unit 1 radon sources.

0241
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FIGURE D.4-1. OPERABLE UNIT 1SOURCES FOR CURRENT SCENARIO FERNALD, OHIO
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FIGURE D.4-2. OPERABLE UNIT 1SOURCES FOR FUTURE SCENARIO FERNALD, OHIO
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FIGURE D.4-3. OU-1COARSE MODELING GRID FERNALD, OHIOV -0 24 4

D-4-34




se+-d

[
./.

28V

15\

>\ N :D?' \ ,G"

0 1000 FEET

FIGURE D.4-4. REFINED GRID FOR ON SITE RECEPTORS FERNALD, OHIO
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ATTACHMENT D.I
ON-SITE METEOROLOGICAL

DATA STAR SUMMARIES
. FOR 1987-1992

FER/QUIRI/DC. 1202AD.4\09-15-931:01pm 02‘47




1987 METEOROLOGICAL STAR SUMMARY FOR FEMP |

P - 4YSE
.000138.000000.000138.000138.000000.000000
.000138.000000.000138.000138.000000.000000
.000138.000276.00082 8.000000.000000.000000
.000000.000552.000690.0001 38.000000.000000
.000138.000276.000276.000000.000000.000000
.000000.000000.0001 38.000000.000000.000000
.000000.0004 14.001517.000000.000000.000000
.000000.001241.003447.0004 14.000000.000000
.000000.000966.002344.000000.000000.000000
.000000.000828.001379.000000.000000.000000
.000000.000276.000690.0004 14.000000.000000
.000138.000138.000276.000552.000000.000000
.000000.000000.000414.000414.000138.000000
.000000.000414.000138.000000.000000.000000
.000000.000276.000552.000000.000000.000000
.000000.000828.002344.0001 38.000000.000000
.000276.000828.000276.000690.000000.000000
.000276.000690.000276.000138.000000.000000
.000000.000828.000000.000000.000000.000000
.000000.000138.000000.000000.000000.000000
.000138.000276.000138.000138.000000.000000
.000138.000138.000138.000000.000000.000000
.000138.000966.002069.000276.000000.000000
.000276.001241.002758.000138.000000.000000
.000552.001 103.002069.000000.000000.000000
.000138.000966.001379.000138.000000.000000
.000000.000690.000828.000276.000000.000000
.000276.001 103.000828.000552.000000.000000
.000000.000138.0004 14.000000.000000.000000
.000276.000690.000828.000000.000000.000000
.000138.000690.000966.000000.000000.000000
.000276.001241.001379.0004 14.000000.000000
.000690.002069.000552.001241.000000.000000
.000414.001241.000276.000138.000000.000000
.000552.000690.000000.000000.000000.000000
.000276.000276.000000.000000.000000.000000
.000138.000276.000138.000000.000000.000000
.000414.000828.0004 14.000000.000000.000000
.000414.001517.000828.000138.000000.000000
.001379.003861.001931.000276.000000.000000
.001103.003723.001379.0004 14.000000.000000
.000414.001241.001103.0004 14.000000.000000
.000414.001241.001241.000276.000000.000000
.000276.000966.000828.000276.000138.000000
.000276.001379.001103.000000.000000.000000
.002925.005653.009790.000828.000000.000000
.002386.009790.010893.004 137.000000.000000
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.004759.015856.010893.001931.000000.000000
.008523.024266.017648.005240.000000.000000
.006661.005791.001517.000138.000000.000000
.003883.002620.000000.000000.000000.000000
.003053.002482.000552.000000.000000.000000
.002777.002896.001517.000552.000000.000000
.004307.005102.002069.000276.000000.000000
005162.012271.004137.001655.000000.000000
006155.019441.009238.000828.000552.000000
.007242.013650.006756.003861.000276.000000
.005719.013512.014477.003723.000000.000000
.004335.013374,007997.001517.000000.000000
.002940.009927.007997.001655.000414.000000
.004596.008824.006067.002482.000276.000000
.003487.005240.000690.000138.000000.000000
002508.003172.001793.000276.000000.000000
.003203.003723.000828.000000.000000.000000
.012519.011996.001931.000000.000000.000000
.011648.003172.000276.000000.000000.000000
.006381.002069.000138.000000.000000.000000
.004860.002620.000966.000000.000000.000000
.006661.002896.001241.000552.000000.000000
.006945.004412.002620.000138.000000.000000
.009055.011582.004412.000414.000000.000000
.014228.022336.006205.001103.000138.000000
.021367.008411.004137.001103.000000.000000
.013201.009652.003999.000276.000000.000000
.007369.006343,002344.000138.000000.000000
.009712.003723.001931.000276.000000.000000
.008185.002896.001379.000138.000000.000000
.006570.000138.000000.000000.000138.000138
.005994.000000.000138.000000.000000.000000
.006280.000000.000000.000000.000000.000000
.012646.002482.000000.000000.000000.000000
.017288.000552.000000.000000.000000.000000
.013558.000000.000000.000000.000000.000000
.006860.000276.000000.000000.000000.000000
.004287.000138.000000.000000.000000.000000
.005709.000000.000000.000000.000000.000000
.010019.000828.000000.000000.000000.000000
.020476.001931.000000.000000.000000.000000
1026874.001241.000000.000000.000000.000000
.028415.0004 14.000000.000000.000000.000000
.025413,000276.000000.000000.000000.000000
.022554,000138.000000.000000.000000.000000
1014281.000276.000000.000000.000000.000000
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.000137.000775.000646.000259.000000.000000
.000658.000775.002453.001162.000000.000000
.000790.001033.001421.000775.000000.000000
.000002.000130.000388.000000.000000.000000
.000000.000000.000000.000000.000000.000130
.000000.000000.000000.000000.000000.000130
.000000.000000.000259.000130.000000.000000
.000522.000130.000000.000000.000000.000000
.001045.000388.001 162.000130.000000.000000
.000532.001291.003615.000259.000000.000000
.000145.001808.002712.000000.000000.000000
.000536.001808.003615.000517.000000.000000
.000787.000646.002066.000646.000000.000000
.000395.000517.001033.000000.000000.000000
.000396.000646.000646.000000.000000.000000
.000130.001033.000388.000000.000000.000000
.000130.000259.001162.000517.000000.000000
.000130.001033.000775.000000.000000.000000
.000000.000517.000517.000000.000000.000000
.000388.000259.000388.000000.000000.000000
.000130.000000.000000.000000.000000.000000
.000259.000000.000000.000000.000000.000000
.000130.000000.000130.000000.000000.000000
.000388.001033.001550.000259.000000.000000
.000775.001550.002066.000130.000000.000000
.000517.001550.001550.000259.000000.000000
.000130.000904.002324.000259.000000.000000
.000517.000904.002324.000388.000000.000000
.000517.000388.001 162.000130.000000.000000
.000646.000904.001033.000000.000000.000000
.000388.001033.000775.000517.000000.000000
.000388.001162.001421.000259.000000.000000
.000000.001937.000646.000259.000000.000000
.000259.001421.000646.000000.000000.000000
.000388.000646.000388.000000.000000.000000
.000646.000259.000130.000000.000000.000000
.000130.000388.000000.000000.000000.000000
.000259.000517.000388.000000.000000.000000
.000388.000775.000388.000000.000000.000000
.000517.001550.000904.000259.000130.000000
.000517.003228.001679.000259.000000.000000
.001162.003228.001679.000259.000000.000000
.000259.001550.001937.000259.000000.000000
.000646.001421.002712.000517.000000.000000
.000517.001162.001550.000130.000000.000000
.000130.001033.000904.000000.000000.000000
.001814.008134.004 132.000517.000000.000000
.002718.007359.006843.000517.000000.000000
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1988 METEOROLOGICAL STAR SUMMARY FOR FEMP (Continued)

.003624.011748.005810.000388.000000.000000
.005952.016654.004906.000130.000000.000000
.005687.004906.001 162.000130.000000.000000
.004265.002195.000130.000130.000000.000000
.002715.002841.000388.000000.000000.000000
.004266.004 132.002324.000000.000000.000000
_.004136.004003.002324.000000.000000.000000
.006981.008908.007617.004390.000000.000000
.009309.013943.009812.002841.000259.000000
.011635.014460.006585.001033.000000.000000
.008404.012136.011490.001808.000000.000000
.004398.009812.012781.002066.000000.000000
.004783.005681.006197.000517.000000.000000
.003363.007359.005164.000388.000000.000000
.003498.003357.001291.000130.000000.000000
.003366.002066.001291.000130.000000.000000
.002852.003873.000517.000000.000000.000000
.008552.009683.002582.000000.000000.000000
.006341.002195.000259.000000.000000.000000
.004012.001679.000000.000000.000000.000000
.004528.001033.000000.000000.000000.000000
.005695.002712.001421.000000.000000.000000
.005054.006068.006197.001937.000000.000000
.010625.011490.013169.003615.000000.000000
.014386.018074.009296.001291.000000.000000
.015540.012523.006455.001421.000000.000000
.013607.016009.005035.000259.000000.000000
.008809.008650.002970.000388.000000.000000
.006862.004390.001550.000130.000000.000000
.004921.003486.001162.000259.000000.000000
.006109.000000.000000.000000.000000.000130
.005850.000130.000000.000000.000000.000000
.005719.000000.000000.000000.000000.000000
.008846.001162.000000.000000.000000.000000
.015468.000259.000000.000000.000000.000000
.008968.000000.000000.000000.0001:30.000000
.007410.000130.000000.000000.000000.000000
.005851.000259.000000.000000.000000.000000
.010141.000388.000000.000000.000000.000000
.016906.001421.000000.000130.000000.000000
.028615.003228.000000.000000.000000.000000
.034336.003615.000000.000000.000000.000000
.034318.000904.000000.000000.000000.000000
.035742.000000.000130.000090.000000.000000
.021966.000130.000130.000000.000000.000000
.011832.000646.000000.000000.000000.000000
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1989 METEOROLOGICAL STAR SUMMARY FOR FEMP .. q ? 8 ?
.000000.000479.000598.000240.000000.000000 4
.000000.000359.000000.000000.000000.000000
.000000.000837.000240.000000.000000.000000
.000120.001435.001077.000000.000000.000000
.000000.001077.000000.000000.000000.000000
.000120.000000.000000.000000.000000.000000
.000000.000837.001794.000120.000000.000000
.000000.002631.002272.000240.000000.000000
.000000.002990.002392.000000.000000.000000
.000120.001435.002511.000120.000000.000000
.000240.000837.000359.000359.000000.000000
.000479.000957.000120.000000.000000.000000
.000120.000240.001196.000000.000000.000000
.000120.000598.001077.000359.000000.000000
.000000.000479.000120.000000.000000.000000
.000359.000598.000000.000000.000000.000000
.000240.002153.000598.000000.000000.000000
.000718.000240.000000.000000.000000.000000
.000120.000000.000000.000000.000000.000000
.000000.000000.000120.000000.000000.000000
.000240.000000.000000.000000.000000.000000
.000000.000359.000120.000000.000000.000000
.000359.001435.001077.000000.000000.000000
.000718.001674.001913.000120.000000.000000
.000120.003109.001196.000120.000000.000000
.000598.001196.000718.000000.000000.000000
.000359.000718.000000.000000.000000.000000
.000240.000598.000240.000000.000000.000000
.000240.000479.000718.000120.000000.000000 .
.000000.001077.001196.000359.000000.000000
.000479.000837.000479.000120.000000.000000
.000359.001674.001316.000000.000000.000000
.001316.002153.000120.000000.000000.000000
.001316.000957.000000.000000.000000.000000
.000479.000598.000000.000000.000000.000000
.000359.000718.000240.000000.000000.000000
.000000.000359.000000.000000.000000.000000
.000000.001077.000359.000120.000000.000000
000479.001674.001196.000000.000000.000000
.000837.003229.002033.000120.000000.000000
.001077.002750.001316.000000.000000.000000
.000598.001435.000837.000120.000000.000000
.000240.001316.0007 18.000000.000000.000000
.000359.001196.000718.000000.000000.000000
.000240.001196.000718.000000.000000.000000
.003468.012674.011359.001794.000000.000000
.006218.014587.011957.000598.000000.000000
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. %@8@989 METEOROLOGICAL STAR SUMMARY FOR FEMP (Continued)

.007772.016858.009207.000000.000000.000000
.009326.021880.006696.000120.000000.000000
.006815.006337.000479.000000.000000.000000
.005620.002392.000000.000000.000000.000000
.004066.002392.000120.000000.000000.000000
.003707.001674.000479.000120.000000.000000
.004305.007294.002392.000240.000000.000000
.007772.014348.006337.000479.000000.000000
.011120.015065.006218.000718.000000.000000
.010761.008609.005381.000240.000000.000000
.008609.007294.005500.000479.000000.000000
.004066.009207.007294.001077.000000.000000
.005739.008848.007772.000837.000000.000000
.004185.008968.003826.000479.000000.000000
.004916.005022.000837.000000.000000.000000
.004076.003826.000359.000240.000000.000000
.004674.003229.000240.000000.000000.000000
.011264.006815.000598.000000.000000.000000
.008025.001913.000120.000000.000000.000000
.003233.000120.000000.000000.000000.000000
.004551.000957.000000.000000.000000.000000
.006350.003348.000359.000000.000000.000000
.007790.005381.002153.000240.000000.000000
.015102.011478.007055.001674.000000.000000
.025648.019608.006696.000359.000000.000000
.023479.009087.001794.000000.000000.000000
.015100.010044.004663.000000.000000.000000
.011508.010163.005859.000957.000000.000000
.009466.005381.001674.000120.000000.000000
.006590.003229.000718.000359.000000.000000
.001871.000000.000000.000000.000000.000000
.002869.000000.000000.000000.000000.000000
.003617.000000.000000.000000.000000.000000
.005269.000718.000000.000000.000000.000000
.010226.000000.000000.000000.000000.000000
.008355.000000.000000.000000.000000.000000
.005487.000000.000000.000000.000000.000000
.006360.000000.000000.000000.000000.000000
.007488.000120.000000.000000.000000.000000
.013115.000479.000000.000000.000000.000000
.025979.000957.000000.000000.000000.000000
.040429.000598.000000.000000.000000.000000
.044155.000240.000000.000000.000000.000000
.038912.000120.000000.000000.000000.000000
.022956.000240.000000.000000.000000.000000
.008735.000120.000000.000000.000000.000000
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.000150.000599.000150.000449.000000.000000
.000449.000000.000000.000000.000000.000000
.000449.000898.000000.000000.000000.000000
.001646.001946.000300.000000.000000.000000
.000599.000749.000000.000000.000000.000000
.000749.000150.000000.000000.000000.000000
.000150.000300.000000.000000.000000.000000
.000000.000300.000150.000000.000000.000000
.000150.002095.002993.000150.000000.000000
.000599.002095.001347.000000.000000.000000
.001048.001796.001198.000150.000000.000000
.000599.001347.002245.000150.000000.000000
.000449.000599.000300.000000.000000.000000
.000000.000749.000599.000000.000000.000000
.000599.000449.000449.000150.000000.000000
.000006.000449.000000.000150.000000.000000
.000305.000150.000000.000000.000000.000000
.000007.000599.000000.000000.000000.000000
.000308.000449.000300.000000.000000.000000
.000006.000449.000000.000000.000000.000000
.000455.000000.000000.000000.000000.000000
.000152.000000.000150.000000.000000.000000
.000169.001497.001347.000000.000000.000000
.000321.001497.000749.000000.000000.000000
.000470.001347.000449.000000.000000.000000
.000462.000599.001198.000300.000000.000000
.000159.000599.000449.000150.000000.000000
.000016.001347.001347.000000.000000.000000
.000164.001048.000898.000150.000000.000000
.000150.000749.000300.000000.000000.000000
.000150.000300.000449.000300.000000.000000
.000150.000898.000449.000000.000000.000000
.000898.001646.000300.000000.000000.000000
.000449.000449.000000.000000.000000.000000
.000000.000150.000000.000000.000000.000000
.000749.000000.000000.000000.000000.000000
.000449.000449.000000.000000.000000.000000
.000150.000749.000300.000000.000000.000000
.000000.002095.002245.000150.000000.000000
.000449.002245.002544.000300.000000.000000
.000749.002095.001198.000150.000000.000000
.000449.000898.001497.000749.000000.000000
.000749.000749.000150.000150.000000.000000
.000599.001946.001946.000000.000000.000000
.000599.001497.001048.000150.000000.000000
.001232.011672.005986.000300.000000.000000
.003625.008979.002395.000150.000000.000000
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.006323.008081.003592.000000.000000.000000
.006787.013468.007333.000000.000000.000000
.005565.005088.000599.000000.000000.000000
.005705.001198.000000.000000.000000.000000
.003606.001946.000300.000000.000000.000000
.003016.005836.000749.000000.000000.000000
.004372.007781.007033.001646.000000.000000
.006492.015263.016011.001646.000000.000000
.008739.014066.007183.001048.000000.000000
.009318.006135.003891.003292.000150.000000
.007525.008829.010924.002844.000000.000000
.004677.009876.009577.001497.000000.000000
.005126.009427.009427.000000.000000.000000
.003787.013617.007482.000599.000000.000000
.007112.006285.000599.000000.000000.000000
.004224.003592.000749.000150.000000.000000
.005082.002095.000749.000000.000000.000000
.010191.007033.000000.000000.000000.000000
.012229.001646.000000.000000.000000.000000
.006220.000000.000000.000000.000000.000000
.006887.000449.000150.000000.000000.000000
.007742.003741.001198.000000.000000.000000
.009848.011522.005537.000749.000000.000000
016128.022146.009727.001048.000000.000000
.036086.017657.006734.000300.000000.000000
.026367.008081.003442.000599.000000.000000
022151.007033.006884.001946.000000.000000
.017586.007931.005238.000300.000000.000000
.011238.005986.001946.000150.000000.000000
.009955.003442.001 198.000000.000000.000000
.002873.000449.000000.000000.000000.000000
.003796.000000.000000.000000.000000.000000
.003163.000000.000000.000000.000000.000000
.007275.000000.000000.000000.000000.000000
.012177.000000.000000.000000.000000.000000
.006010.000000.000000.000000.000000.000000
.003488.000150.000000.000000.000000.000000
.004437.000150.000000.000000.000000.000000
.006984.000449.000000.000000.000000.000000
.011621.001347.000000.000000.000000.000000
.018447.001796.000150.000000.000000.000000
.030282.001347.000000.000000.000000.000000
.026893.000150.000000.000000.000000.000000
.031154.000000.000000.000000.000000.000000
.025145.000000.000000.000000.000000.000000
.008416.000599.000000.000000.000000.000000
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.000987.002838.001851.000000.000000.000000 - . _ 478?
.000741.003824.000741.000000.000000.000000 | == f
.002838.007402.002221.000000.000000.000000
.008142.010855.004071.000247.000000.000000
.004811.003824.000371.000124.000000.000000
.003208.001851.000000.000000.000000.000000
.001851.000864.000000.000000.000000.000000
.002591.001111.000000.000000.000000.000000
.002961.003084.002344.000000.000000.000000
.004811.011595.006291.000124.000000.000000
.006785.011595.005181.000371.000000.000000
.007895.009128.004811.000124.000000.000000
.004071.010979.004935.000617.000000.000000
.002714.004688.005798.000494.000000.000000
.002591.002591.001851.000000.000000.000000
.001481.003208.001481.000124.000000.000000
.000247.001111.000987.000000.000000.000000
.000371.000371.000617.000124.000000.000000
.000494.000864.000494.000000.000000.000000
.000987.001234.000494.000000.000000.000000
.000864.000741.000000.000000.000000.000000
.000741.000371.000000.000000.000000.000000 -
.000247.000247.000000.000000.000000.000000
.000741.000124.000247.000000.000000.000000
.001727.001481.000371.000000.000000.000000
.001481.002097.000864.000000.000000.000000
.001604.002591.001234.000000.000000.000000
.001604.000987.001481.000000.000000.000000
.001851.001727.000864.000247.000000.000000
.000741.000617.000494.000124.000000.000000
.000617.000864.000741.000000.000000.000000
.000494.000864.000987.000000.000000.000000
.000741.000987.000987.000124.000000.000000
.000247.001604.000371.000000.000000.000000
.000371.001357.000494.000000.000000.000000
.001357.000987.000124.000000.000000.000000
.001727.000864.000000.000124.000000.000000
.001481.000617.000000.000000.000000.000000
.000864.000247.000000.000000.000000.000000
.000371.000247.000000.000124.000000.000000
.000494.001234.000371.000000.000000.000000
.000494.001974.001974.000000.000000.000000
.001974.002714.000987.000000.000000.000000
.000864.001604.000741.000124.000000.000000
.002097.001234.000741.000124.000000.000000
.000617.001974.000371.000124.000000.000000
.000494.001481.000494.000000.000000.000000
.000617.000124.001 111.000000.000000.000000
.002678.009869.007155.000247.000000.000000
.004653.008142.002714.000247.000000.000000
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.006752.006291.002344.000124.000000.000000
_-.007986.005181.007031.001357.000000.000000
*004735.002097.000494.000000.000000.000000

.002736.000371.000000.000000.000000.000000

.002247.001481.000000.000000.000000.000000

.002996.002097.000864.000000.000000.000000

.003520.006045.002838.000247.000000.000000

.010789.015296.007772.000494.000000.000000

.014497.012582.003948.000000.000000.000000

.011602.007155.004935.000741.000000.000000

007674.013816.008882.000987.000000.000000

.008996.007525.005798.000987.000000.000000

.005014.006538.001974.000124.000000.000000

.004405.008142.003578.000247.000000.000000

.004311.001111.000247.000000.000000.000000

.002417.000987.000124.000000.000000.000000

.003187.001604.000000.000000.000000.000000

.009926.004194.000124.000000.000000.000000

.007586.000987.000000.000000.000000.000000

.004289.000124.000000.000000.000000.000000

.005314.000864.000000.000000.000000.000000

.004461.002221.000864.000000.000000.000000

.010342.005921.002468.000124.000000.000000

.013744.011595.004318.000987.000000.000000

.026036.008758.002344.000124.000000.000000

.024452.005551.001111.000247.000000.000000 i

.015464.003824.001357.000000.000000.000000

.010153.003084.000741.000124.000000.000000

.009732.001111.000371.000000.000000.000000

.007961.000864.000617.000000.000000.000000

.005192.000000.000000.000000.000000.000000

.004919.000000.000000.000000.000000.000000

.004373.000000.000000.000000.000000.000000

.007718.000617.000000.000000.000000.000000

.011204.000000.000000.000000.000000.000000

.007105.000000.000000.000000.000000.000000

.006012.000000.000000.000000.000000.000000

.007118.000124.000000.000000.000000.000000

.013690.000247.000000.000000.000000.000000

.018049.000124.000000.000000.000000.000000

.023774.000000.000000.000000.000000.000000

.025700.000124.000000.000000.000000.000000

.028692.000000.000000.000000.000000.000000

.030209.000124.000000.000000.000000.000000

.015056.000247.000000.000000.000000.000000
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000252.000828.000709.000000.000000.000000
000995.002482.001300.000000.000000.000000
002100.004254.000591.000000.000000.000000
001143.004372.001773.000000.000000.000000
001463.001655.000237.000119.000000.000000
000963.000237.000000.000000.000000.000000
000370.000709.000000.000000.000000.000000
000725.000355.000000.000000.000000.000000
001478.002718.001891.000000.000000.000000
001882.005790.003545.000000.000000.000000
002848.006262.004018.000000.000000.000000
002129.006262.001891.000000.000000.000000
001485.003190.002482.000237.000000.000000
000869.002009.001418.000355.000000.000000
000875.002482.002718.000119.000000.000000
000516.002482.001064.000000.000000.000000
000119.000946.000591.000000.000000.000000
000237.001064.000473.000000.000000.000000
001064.001536.000000.000000.000000.000000
000709.001891.000591.000000.000000.000000
001182.000591.000000.000000.000000.000000
000473.000237.000000.000000.000000.000000
000946.000237.000000.000000.000000.000000
000828.000709.000000.000000.000000.000000
000709.002482.000355.000000.000000.000000
001418.002127.000473.000000.000000.000000
001536.002482.001418.000119.000000.000000
001182.001182.000119.000000.000000.000000
001182.001064.000473.000000.000000.000000
000591.001182.000237.000000.000000.000000
000591.001418.001300.000000.000000.000000
000591.000591.000709.000000.000000.000000
000473.000591.000709.000000.000000.000000
000709.001064.000355.000000.000000.000000
001418.001536.000237.000000.000000.000000
000946.001536.000355.000000.000000.000000
001418.000237.000119.000000.000000.000000
000828.000237.000000.000000.000000.000000
000591.000237.000000.000000.000000.000000
000473.000828.000237.000000.000000.000000
001182.001773.000828.000000.000000.000000
002009.002718.000591.000000.000000.000000
002127.001064.000946.0001 19.000000.000000
001773.001064.000119.000000.000000.000000
001064.001064.000709.0001 19.000000.000000
000709.001536.000591.000119.000000.000000
000946.001064.001655.000237.000000.000000
000709.000946.000709.000000.000000.000000
003960.009098.005435.000000.000000.000000 s
005161.011933.003545.000000.000000.000000 0258

.
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1992 METEOROLOGICAL STAR SUMMARY FOR FEMP (Continued)

4?8 @ .008607.012760.000709.000000.000000.000000
.014433.014887.003545.000000.000000.000000
.005605.005435.000591.000000.000000.000000
.004523.002600.000000.000000.000000.000000
.006190.003663.000237.000119.000000.000000
.006560.006617.002600.000000.000000.000000
.009921.014651.003663.000000.000000.000000
.009914.012997.003663.000355.000000.000000
.011921.010752.002954.000119.000000.000000
.014057.010634.005672.000119.000000.000000
.007911.016187.008507.000000.000000.000000
.007527.010397.006971.000709.000000.000000
.005262.008271.004136.000237.000000.000000
.004909.001773.000000.0001 19.000000.000946
.003228.002482.000709.000000.000000.000000
.004538.001536.000000.000000.000000.000000
.011159.003781.000237.000000.000000.000000
.008792.001655.000000.000000.000000.000000
.006330.000473.000000.000000.000000.000000
.007196.001064.000591.000000.000000.000000
.007995.003545.001182.000355.000000.000000
.011243.011106.001655.000000.000000.000000
.020584.015005.001773.000000.000000.000000
.028202.013824.002127.000119.000000.000000
.020312.005317.000709.0001 19.000000.000000 i
.015106.005908.001182.000119.000000.000000
.013523.005790.001064.000237.000000.000000
.010279.002718.000119.0001 19.000000.000000
.008205.002363.000946.000000.000000.000000
.006913.000119.000000.000000.000000.000000
.005377.000000.000000.000000.000000.000000
.004412.000000.000000.000000.000000.000000
.009315.000473.000237.000000.000000.000000
.009985.000355.000000.000000.000000.000000
.006775.000119.000000.000000.000000.000000
.006598.000709.000000.000000.000000.000000
.003762.000237.000000.000000.000000.000000
.007051.000946.000000.000000.000000.000000
.013175.002127.000591.000000.000000.000000
.019260.0014 18.000000.000000.000000.000000
.024046.000355.000000.000000.000000.000000
.026645.000237.0001 19.000000.000000.000000
.026606.000000.000000.000000.000000.000000
.026547.000473.000237.000000.000000.000000
.013136.000237.000237.000000.000000.000000
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ATTACHMENT D.II

WIND ROSE SUMMARIES
FOR 1987-1992
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FREQUENCY 'OF WIND SPEED & DJRECTION
N - S—dygy

STABILITY ~ ~ _ .
CLASS ~ Phe
DISTRIBUTION S~ - - -

FICDILOUY 10/1/83 GP

0-3 4-6 7-10 11-16 17-21 22-99
(45 =) (32 ) (19 %) (4 =) (0 =) (0 =)

WIND SPEED SCALE (KNOTS)

NOTE — WIND DIRECTION IS THE 0261
DIRECTION WIND IS BLOWING FROM . o

FIGURE D-I-1. WIND ROSE FOR THE FEMP SHE YEAR - 1987 FERNALD
ENVIRONMENTAL MANAGEMENT PROJECT FERNALD. OHIO
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FREQUENCY OF WIND SPEED & DIRECTION

Lol

~
~

STABILITY
CLASS
DISTRIBUTION

A- 4
B- 3
c- 5
D-32 .
E-29
F =27

— e — -

[« — {

[ | |

0-3 4-6 7-10 11-16 17-21 22-99
(48 %) (30 5) (19 8) (3 8) (0 =) (0 =)

WIND SPEED SCALE (KNOTS)

)|

NOTE — WIND. DIRECTION IS THE
LDIRECTION WIND IS BLOWING FROM

B

026 FIGURE D-l-2. WIND ROSE FOR THE FEMP SITE YEAR - 1988 FERNALD
Sad ENVIRONMENTAL MANAGEMENT PROJECT FERNALD, OHIO
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PREQUENCY OF WIND SPEED & RIRECEQgwy

N .

STABILITY ™ { e -
CLASS > ~ -

DISTRIBUTION T~ -~

A- 3
B- 3
C- 4
D-35
E-30
F-25

RRANAN

0-3 4-6 7-10 11-16 17-21 22-99
(52 =) (31 =) (15 8) (1 =) (0o =) (0s)

WIND SPEED SCALE (KNOTS)

NOTE — WIND DIRECTION IS THE
DIRECTION WIND IS BLOWING FROM RS AN Hpa

: 8!
FIGURE D-lI-3. WIND ROSE FOR THE FEMP SITE YEAR - 19B9FERNALD ~ =
ENVIRONMENTAL MANAGEMENT PROJECT FERNALD, OHIO ‘
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FREQUENCY OF WIND SPEED & DIRECTION
1 48" N

STABILITY ™o _-
CLASS S < -
DISTRIBUTION S——— - -

—=—c—r 1 1 [ |

0-3 4-6 7-10 11-16 17-21 22-99
(5t %) (30 =) (17 5)(2 =) (0 =) (O =)

WIND SPEED SCALE (KNOTS)

0264
{,,NOTE — WIND DIRECTION IS THE
““DIRECTION WIND IS BLOWING FROM

FIGURE D-li-4. WIND ROSE FOR TﬁE FEMP SITE YEAR - 1990 FERNALD
ENVIRONMENTAL MANAGEMENT PROJECT FERNALD, OHIO
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st

FREQUENCY OF WIND SPEED & DIRECTION

——

N

— —— e

STABILITY
CLASS S
DISTRIBUTION St~ _ - -

0-3 4-6 7-10 11—-16 17-21 22-99
(56 =) (29 %) (14 =) (1 %) (0 =) (O %)

WIND SPEED SCALE (KNOTS)

Yooy,
G
BN

"'NOTE - WIND DIRECTION IS THE

DIRECTION WIND IS BLOWING FROM

 angy

N265

FIGURE D-II-5. WIND ROSE FOR THlE FEMP SITE YEAR - 1991 FERNALD

ENVIRONMENTAL MANAGEMENT PROJECT FERNALD, OHIO
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498%  FREQUENCY OF WIND SPEED & DIRECTION

STABILITY ~ ~ | .
CLASS ~_ .
DISTRIBUTION ~—_____ -

%ﬁﬁﬁllll

0-3 4-6 7-10 11-16 17-21 22-99
(57 =) (32 =) (10 =) (0 =) (0 =) (0 %)

WIND SPEED SCALE (KNOTS) 0966

NOTE — WIND DIRECTION IS THE
DIRECTION WIND IS BLOWING FROM ‘

o -ii-6. WIND ROSE FOR THE FEMP SITE YEAR - 1992 FERNALD
BN FIGURE D-11-6 ENVIRONMENTAL MANAGEMENT PROJECT FERNALD, OHIO
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ATTACHMENT D.1I

SAMPLE ISCLT2 MODEL OUTPUT
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ISCLT2 - (DATED 93109)

IBM-PC VERSION (2.1 ) 1SCLT2X
(C) COPYRIGHT 1992, TRINITY CONSULTANTS, INC.
SERIAL NUMBER 10295 SOLD TO BROWN & ROOT ENVIRONMENTAL

Run Began on 7/16/1993 at 15:11:18

o TRINITY
"e* TRINITY

co
co
co
co
co
co
co
co
co
co
SO
SO
S0
S0
]¢]
SO
SO
SO
SO
50
SO
SO
S0
SO
S0
SO
SO
SO
so
S0
S0

so
SO
SO
SO
S0
SO
RE
RE
RE
RE
RE
RE
RE
RE
RE

it

«E

STARTING
TITLEONE
TITLETWO
MODELOPT
AVERTIME
POLLUTID
TERRHGTS
ELEVUNIT
RUNORNOT
FINISHED
STARTING
LOCATION
SRCPARAM
LOCATION
SRCPARAM
LOCATION
SRCPARAM
LOCATION
SRCPARAM
LOCATION
SRCPARAM
LOCATION
SRCPARAM
LOCATION
SRCPARAN
LOCATION
SRCPARAM
LOCATION
SRCPARAM
EMISUNIT
SRCGROUP
SRCGROUP
SRCGROUP
SRCGROUP
SRCGROUP
SRCGROUP
SRCGROUP
FINISHED
STARTING
GRIDCART
GRIDCARY
GRIDCART
DISCCART
DISCCART
DISCCARY
DISCCART
DISCCARY
DISCCART
FINISHED

SOURCE FILE NAME: C:\MODELS\ISCLT2\OUICUR.PNT
RECEPTOR FILE NAME: C:\MODELS\ISCLT2\HONCUR.REC

HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER

RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO
OFAULT CONC RURAL

ANNUAL

POLL1

FLAT

METERS

RUN

OQUIPITY AREA  -145.00  -165.00 0.00
OUIPITY 0.100000 0.00 73.00
OUTPIT2 AREA -69.00  -104.00 0.00
oU1PIT2 0.100000 0.00 57.00
oUTP3SQT AREA  -145.00 8.00 0.00
OUIP3SRY 0.100000 0.00 67.00
OUTP3SQ2 AREA -78.00 0.00 0.00
oU1P3SQ2 0. 100000 0.00 61.00
oU1P3SQ3 AREA  -222.00  -103.00 0.00
OU1P3SQ3 0. 100000 0.00 77.00
OUTP3SQ4L AREA  -145.00 -65.00 0.00
outP3sas 0.100000 0.00 67.00
OUIP3SQS AREA -78.00 -40.00 0.00
oU1P3Sas 0.100000 0.00 44.00
OUIPIT4 AREA 25.00 -45.00 0.00
OUIPIT4 0.100000 0.00 82.00
OU1BPIT AREA -17.00 -20.00 0.00
OU1BPIT 0.100000 0.00 43.00

1000000.000000 GRAMS/SEC M1CROGRAMS/M**3

SGOUTIPTT OUTPITY

SGOUTPT2 QUIPIT2

SGOUTPT3 OUIP35Q1 OUTP3SQZ OUTP3SQ3 OU1P3SO4 OU1IP3SQS
SGOUIPT4 QUIPITS

SGOU1BPT OUIBPIT

SGOUTALL OUTPITY QUTPIT2 OUIP3SQY OUIP3SQ2 OUIP3SA3 OUTP3SAL
SGOUTALL OUIP3SQ5 OUIPITA OUTBPIT

ONSTEGRD STA

ONSTEGRD XYINC -500.00 21 50.00 -500.00 21 50.00
ONSTEGRD END

~1825.00 -2865.00

-3460.00 3870.00

4722.00 1950.00

6470.00 -4590.00

5500.00 3440.00

5000.00 2390.00 -
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ME STARTING
_ME INPUTFIL
ME ANEMHGHT
ME SURFDATA
ME UAIRDATA

ME AVESPEED .

ME AVETEMPS
ME AVEMIXHT
ME AVEMIXKT
ME AVEMIXHT
ME AVEMIXHT
ME AVEMIXHT
ME AVEMIXHT
ME FINISHED
STARTING
RECTABLE
MAXTABLE
PLOTFILE
PLOTFILE
PLOTFILE
PLOTFILE
PLOTFILE
PLOTFILE
FINISHED

gegeaegegepeege

C:\MODELS\ISCLT2\FEMPB7.STR (7X,6F7.8)

10.000 METERS
00000 1987 FEMP
00000 1900 DAYTON

1.50 2.50 4.30 6.80 9.50 12.50
ANNUAL 290.00 290.00 290.00 284.00 278.00 278.00
ANNUAL A 2105.00 1961.00 1803.00 1802.00 1526.00 2349.00
ANNUAL B 1403.00 1307.00 1202.00 1201.00 1017.00 1566.00
ANNUAL C 1403.00 1307.00 1202.00 1201.00 1017.00 1566.00
ANNUAL D 1403.00 1307.00 1202.00 1201.00 1017.00 1566.00
ANNUAL E 5000.00 5000.00 5000.00 5000.00 5000.00 5000.00
ANNUAL F $000.00 5000.00 5000.00 5000.00 5000.00 5000.00

INDSRC SRCGRP

10 INDSRC SRCGRP SOCONT

ANNUAL SGOUIPTY C:\MODELS\ISCLT32\HONCURB7.GPH 70
ANNUAL SGOU1PTZ C:\MODELS\1SCLT32\HONCURB7.GPH 70
ANNUAL SGOUTPT3 C:\MODELS\ISCLY32\HONCURB?.GPH 70
ANNUAL SGOU1PT4 C:\MODELS\ISCLT32\HONCURB?7.GPH 70
ANNUAL SGOUTBPT C:\MODELS\ISCLT32\HONCURS?7.GPH 70
ANNUAL SGOUTALL C:\MODELS\ISCLT32\HONCURB?7.GPH 70

wwe SETUP F

inishes Successfully woe
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*** ISCLT2 - VERSION 93109 ww= *** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER === 07/16/93
~ wo* RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO v 15:11:18
' ; PAGE 1
*** MODELING OPTIONS USED: CONC  RURAL FLAT DFAULT
wwn MODEL SETUP OPTIONS SUMMARY bl

............................................................

¥*Model 1s Setup for Calculation of Average CONCentration Values.
**Model Uses RURAL Dispersion.

**Model Uses Regulatory DEFAULT Options:
1. Final Plume Rise.
2. Stack-tip Dosmwash.
3. Buoyancy-induced Dispersion.
4. Default Wind Profile Exponents.
5. Default Vertical Potential Temperature Gradients.
6. "“Upper Bound“ Values For Supersquat Buildings.
7. No Exponential Decay for RURAL Mode

**Model Assumes Receptors on FLAT Terrain.

**Model Assumes No FLAGPOLE Receptor Meights.

**Model Calculates 1 STAR Average(s) for the FollowingMonths: 0 0 0 0 0 0 0 0 0.0 0 O
Seagons/Quarters: 0 0 0 0
and Anrwal: 1

**Model Assumes 1 STAR Summaries In Data File for the Averaging Periods Identified Above
' **This Run Includes: 9 Source(s); 6 Source Group(s); and 447 Receptor(s)
“*The Model Assumes A Pollutant Type of: POLL1
“*Model Set To Continue RUNNing After the Setup Testing.
**0utput Options Selected:
Model Outputs Tables of Long Term Values by Receptor (RECTABLE Keyword)
Model Outputs Tables of Maximum Long Term Values (MAXTABLE Keyword)
Model Outputs External File(s) of Long Term Values for Plotting (PLOTFILE Keyword)

Rot. Angle = 0.0

**Misc. Inputs: Anem. Hgt. (m) = 10.00 ; Decay Coef. = 0.0000 ;
Emission Units = GRAMS/SEC ; Emission Rate Unit factor =  0.10000E+07
OQutput Units = MICROGRAMS/M**3

**Input Runstream File: C:\MODELS\ISCLT32\HONCURS?.DAT ;  "*Output Print File: C:\MODELS\ISCLT32\HONCURB7.LST
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ee* ISCLT2 - VERSION 93109 =** *** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER v 07/16/93

- ) *we QECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO e 15:11:18 !
PAGE 2

-** MODELING OPTIONS USED: "CONC  RURAL FLAT DFAULT

*** AREA SOURCE DATA ***

KUMBER EMISSION RATE COORD (SW CORNER) BASE RELEASE VIDTH EMISSION RATE

SOURCE PART. (USER UNITS X Y ELEV. HEIGHT OF AREA SCALAR VARY
D CATS.  /HMETER®™%2)  (METERS) (METERS) (METERS) (METERS) (METERS) 8y
oUIPITY 0  0.10000E+00 -145.0 -165.0 0.0 0.00 73.00
QuUIPIT2 0  0.10000E+00 -69.0 -104.0 0.0 0.00 57.00
oU1P3sQ? 0  0.10000E+00 <145.0 0.0 0.0 0.00 67.00
OU1P3s02 0  0.10000E+00 -78.0 0.0 0.0 0.00 61.00
outP3sa3 0  0.10000e+00 -222.0 -103.0 0.0 0.00 77.00
QUIP3ISQL 0 0.10000E+00 -145.0 -65.0 0.0 0.00 67.00
ouU1P3sQs5 0  0.10000£+00 -78.0 -40.0 0.0 0.00 44.00
OUIPITL 0 0.10000E+00 25.0 -45.0 0.0 0.00 82.00
QUIBPIT 0 0.10000&+00 -17.0 -20.0 0.0 0.00 43.00
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*** ISCLT2 - VERSION 93109 *** *** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER ww= 07/16/93
o~ *** RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO bl 15:11:18
PAGE 3

“* MODELING OPTIONS USED: CONC  RURAL FLAT DFAULTY

*** SQURCE [Ds DEFINING SOURCE GROLPS ***
GROUP 1D SOURCE 10s
SGOUIPTY  OUIPITY ,
SGOUIPT2 OUIPIT2 ,
SGOUIPTS  0UIP3SQ1, OUIP3SA2, QUIP3SA3, OUIP3SA4, OUIP3SAS,
SGOUIPTL  OUIPITS |,
SGOUIBPT OUIBPIT ,

SGOUIALL QUIPITY , QUIPITZ , OUTP3SQ1, QUIP3SG2, OUIP3SQ3, QUIP3SA4, OUTP3SAS, OUIPITL , OUIBPIT ,

D-III-5




R Y

4787

wew ISCLT2 - VERSION 93109 wee *** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING S0 METER w=* 07/16/93
— *** RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO we 15:11:18 !
PAGE &

** MODELING OPTIONS USED: CONC  RURAL FLAT DFAULT

=w* GRIDDED RECEPTOR NETWORK SUMMARY #**
- *** NETWORK ID: ONSTEGRD ; NETWORK TYPE: GRIDCART ***

*&* X-COORDINATES OF GRID ***

(METERS)
-500.0,  -450.0,  -400.0,  -350.0,  -300.0, -250.0, -200.0, -150.0,  -100.0, -50.0,
0.0, 50.0, 100.0, 150.0, 200.0, 250.0, 300.0, 350.0, 400.0, 450.0,
500.0,

**» Y.COORDINATES OF GRID **

(METERS)
-500.0,  -450.0,  -400.0,  -350.0,  -300.0, -250.0, -200.0, -150.0,  -100.0, -50.0,
0.0, 50.0, 100.0, 150.0, 200.0, 250.0, 300.0, 150.0, 400.0, 450.0,
500.0,
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*** ISCLT2 - VERSION 93109 we=

*** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER *** 07/16/93
- w** RECEPTOR GRID AND 1987 METEOROLOGICAL OATA FOR CURRENT SCENARIO wee 15:11:18
. PAGE S
' % MODELING OPTIONS USED: CONC  RURAL FLAT DFAULY .

*** DISCRETE CARTESIAN RECEPTORS ***
(X-COORD, Y-COORD, ZELEV, ZFLAG)

(METERS)
( -1825.0, -2845.0, 0.0, 0.0); ¢ -3460.0, 3870.0, 0.0, 0.0);
( 4722.0, 1960.0, 0.0, 0.0); ¢ 6470.0, -4590.0, 0.0, 0.0);
( 5500.0, 3460.0, 0.0, 0.0); ¢ 5000.0, 2390.0, 0.0, 0.0);
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wes [SCLT2 - VERSION 93109 wew

‘#% MODELING OPTIONS USED:

CONC  RURAL FLAT

® SOURCE-RECEPTOR COMBINATIONS LESS THAN 1.0 METER OR 3*2LB ®

IN DISTANCE. CALCULATIONS MAY KOT BE PERFORMED.

..............................

oUIPITY
QUIPITY
uIPIT2
ouUIPIT2
oUP3sSQ
Qu1P3sal
ouU1P3IsQ2
QU1P3SQ2
oUIP3sQls
oU1P3sQ3
ou1P3sQs
aIP3sas
OU1P3Se4
QJ1P3S05
OUTPIT4
QUIPITA
OU1BPIT

DFAULT

- - RECEPTOR LOCATION - -

XR (METERS)

-100.0
-100.0
-50.0
-50.0
-100.0
-100.0
-50.0
-50.0
-200.0
-200.0
-150.0
-100.0
-100.0
-50.0
50.0
100.0
0.0

YR (METERS)

D-III-8

*** HOT SPOT ‘MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER
*=* RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO

DISTANCE
(METERS)

-18.07
-11.45
-5.88
-4.95
-2.38
-17.69
-3.81
-14.76
-6.30
-21.48
-6.94
-16.02
-6.27
-5.85
-29.77
-12.03
-19.52

*ww

e

07716793
15:11:18

PAGE

(-]
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== [SCLT2 - VERSION 93109 wov T** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER *** 07/16/93
w*v RECEPTOR GRID AND 1987 METEOROLOGITAL DATA FOR CURRENT SCEKARIO e 15:11:18
PAGE 7

“** MODELING OPTIONS USED: CONC  RURAL FLAT DFAULT

wee AVERAGE SPEED FOR EACH WIND SPEED CATEGORY ***
B (METERS/SEC)

1.50, 2.50, 4.30, 6.80, 9.50, 12.50,

e+ WIND PROFILE EXPONENTS ***

STABILITY WIND SPEED CATEGORY

CATEGORY 1 2 3 4 5 é
A .70000E-01 .T0000E-01 - 70000E-01 . 70000E-01 .70000E-01 . 70000E-01
B .70000£-01 .70000E-01 . 70000E-01 .70000E-01 .70000E~01 . 70000E-01
c . 10000E+00 . 10000£+00 - 10000£+00 . 10000E+00 . 10000E+00 . 10000E+00
D . 15000E+00 -15000E+00 . 15000400 . 15000E+00 . 15000E+00 . 15000€+00
E .35000€+00 .350008+00 .35000E+00 .35000E+00 .35000€+00 -35000€+00
F .55000E+00 .55000E+00 .55000e+00 .55000E+00 .55000E+00 .55000E+00

%% VERTICAL POTENTIAL TEMPERATURE GRADIENTS ***
(DEGREES KELVIN PER METER)

' STABILITY WIND SPEED CATEGORY
' CATEGORY 1 2 3 4 5 [
A .00000E+00 .00000E+00 .00000E+00 .00000E+00 .00000E+00 .00000E+00
8 .00000E+00 -.00DD0E+00 .00000E+00 .00000E+00 .00000E+00 .00000E+00
c .00D00E+00 .00000E+00 .00000E+00 .00000E+00 .00000E+00 .00000E+00
D .00000E+00 .00000E+00 .00000E+00 .00000E+00 .00000E+00 .00000E+00
3 .20000E -01 .20000€-01 .20000€E-01 .20000E-01 .20000E-01 .20000E-01
f .35000€-01 .35000E-01 -35000€-01 .35000E-01 .35000E-01 .35000E-01

we* AVERAGE AMBIENT AIR TEMPERATURE (KELVIN) w*v

STABILITY  STABILITY  STABILITY  STABILITY STABILITY  STABILITY
CATEGORY A CATEGORY B CAYEGORY C CATEGORY D CATEGORY E CATEGORY F

ANNUAL 290.0000 290.0000 290.0000 284.0000 278.0000 278.0000

) | 0276
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= e RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO e 15:11:18
PAGE B8

“* MODELIMG OPTIONS USED: CONC  RURAL FLAT DFAULT

**¥ ISCLT2 - VERSION 93109 *** === QT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER *** 07716793 !

¢ AVERAGE MIXING LAYER HEIGHT (METERS) ***

: ANNUAL
WIND SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED  WIND SPEED
CATEGORY 1  CATEGORY 2 CATEGORY 3  CATEGORY 4 CATEGORY S  CAYEGORY 6
STABILITY CATEGORY A 2105.0000 1961.0000 1803.0000 1802.0000 1526.0000 2349.0000
STABILITY CATEGORY B 1403.0000 1307.0000 1202.0000 1201.0000 1017.0000 1566.0000
STABILITY CATEGORY C 1403.0000 1307.0000 1202.0000 1201.0000 1017.0000 1566.0000
STABILITY CATEGORY D 1403.0000 1307.0000 1202.0000 1201.0000 1017.0000 1566.0000
STABILITY CATEGORY E 5000.0000 5000.0000 5000.0000 5000.0000 5000.0000 5000.0000
STABILITY CATEGORY F 5000.0000 5000.0000 5000.0000 5000.0000 5000.0000 5000.0000
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ww* ROT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER wev 07/16/93
we* RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO e 15:11:18
PAGE 9

“ MODELING OPTIONS USED: CONC  RURAL FLAT

DIRECTION

(DEGREES)
0.000
22.500
45.000
67.500
90.000
112.500
135.000
157.500
180.000
202.500
225.000
247.500

70.000
. 72.500
315.000

337.500

DIRECTION

(DEGREES)
0.000
22.500
45.000
67.500
90.000
112.500
*135.000
157.500
180.000
202.500
225.000
247.500
270.000
292.500
315.000
337.500

DFAULT

ww* FREQUENCY OF OCCURRENCE OF WIND SPEED, DIRECTION AND STABILITY #*+

FILE: C:\MODELS\ISCLT2\FEMPBZ.STR
SURFACE STATION NO.:

WIND SPEED
CATEGORY 1 .

FORMAT: (7X,6F7.6)

0 UPPER AIR STATION NO.: 0
NAME: FEMP NAME: DAYTON
YEAR: 1987 YEAR: 1900
ANNUAL: STABILITY CATEGORY A
WIND SPEED WIND SPEED WIND SPEED WIND SPEED  MWIND SPEED
CATEGORY 2 CATEGORY 3  CATEGORY & CATEGORY 5 CATEGORY 6

¢ 1.500 M/s) ( 2.500 M/S) ¢ 4.300 M/S) ( 6.800 M/S)

0.00000000
0.00013800
0.00013800
0.00013800
0.00000000
0.00013800
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00013800
0.00000000

WIND SPEED
CATEGORY 1
( 1.500 M/8)
0.00000000
0.00000000
0.00000000
0.00027600
0.00027600
0.00000000
0.00000000
0.00013800
0.00013800
0.00013800
0.00027600
0.00055200
0.00013800
0.00000000
0.00027500
0.00000000

...........

0.00000000  0.00000000
0.00000000 0.00013800
0.00000000 ©0.00013800
0.00027600 0.00082800
0.00055200 0.00069000
0.00027400  0.00027600
0.00000000 0.00000000
0.00000000 0.00000000
0.00000000 ©0.00013800

0.00041400
0.00124100
0.000965600
0.00082800
0.00027600
0.00013800
0.00000000

WIND SPEED
CATEGORY 2

0.00151700
0.00344700
0.00234400
0.00137900
0.00069000
0.00027600
0.00041400

0.00000000
0.00013800
0.00013800
0.00000000
0.00013800
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00041400
0.00000000
0.00000000
0.00041400
0.00055200
0.00041400

ANNUAL: STABILITY CATEGORY

WIND SPEED
CATEGORY 3

WIND SPEED
CATEGORY 4

¢ 2.500 M/S) ¢ 4.300 M/S) ( 6.800 M/S)

0.00041400
0.00027600
0.00082800
0.00082800
0.00065000
0.00082800
0.00013800
0.00027600
0.00013800
0.00096600
0.00124100
0.00110300
0.00096600
0.00069000
0.00110300
0.00013800

0.00013800
0.00055200
0.00234400
0.00027600
0.00027600
0.00000000
0.00000000
0.00013800
0.00013800
0.00206900
0.00275800
0.00206900
0.00137900
0.00082800
0.00082800
0.00041400

mecmnn LT Y

0.00000000
0.00000000
0.00013800
0.000569000
0.00013800
0.00000000
0.00000000
0.00013800
0.00000000
0.00027600
0.00013800
0.00000000
0.00013800
0.00027600
0.00055200
0.00000000

( 9.500 M/S)

0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00013800

WIND SPEED
CATEGORY 5
( 9.500 M/S)
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000

D-III-11

(12.500 M/s)
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000

WIND SPEED
CATEGORY &
€12.500 M/S)
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000

06278 ¢
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-o= HOOELING OPTIONS USED: CONC  RURAL FLAT DFAULT

we* FREQUENCY OF OCCURRENCE OF WIND SPEED, DIRECTION AND STABILITY ***

FILE: C:\MODELS\ISCLT2\FEMP87.STR FORMAT: (7X,6F7.6) -

SURFACE STATION NO.: 0 UPPER AIR STATION MO.: 0
NAME: FEMP NAME: DAYTON
YEAR: 1987 YEAR: 1900

ANNUAL: STABILITY CATEGORY C

WIND SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED
CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY & CATEGORY 5 CATEGORY 6
DIRECYION ( 1.500 M/S) ( 2.500 m/s) ( 4.300 m/s) ( 6.800 W/S) { 9.500 W/S) (12.500 M/S)
(DEGREES)  ---c-cccecc scecmcccnce c-e sesesess  scemsce- “ss cosessessce  sscsececenos
0.000 0.00027600 0.00069000 0.00082800 0.00000000 0.00000000 0.00000000
22.500 0.00013800 0.00069000 0.00096600 0.00000000 0.00000000 0.00000000
45.000 0.00027600 0.00126100 0.00137900 0.00041400 0.00000000 ©.00000000
67.500 0.00069000 0.00206900 0.00055200 0.00124100 0.00000000 0.00000000
$0.000 0.00041400 0.00124100 0.00027600 0.00013800 0.00000000  0.00000000
112.500 0.00055200 0.00069000 0.00000000 0.00000000 0.00000000 0.00000000
135.000 0.00027600 0.00027600 0.00000000 0.00000000 (0.00000000 0.00000000
157.500 0.00013800 0.00027600 0.00013800 0.00000000 ©.00000000 0.00000000
180.000 0.00041400 0.00082800 0.00041400 0.00000000 0.00000000 0.00000000
202.500 0.00041400 ©.00151700 0.00082800 0.00013800 0.00000000 0.00000000
225.000 0.00137900 0.00386700 0.00993100 0.00027600 0.00000000 0.00000000
247.500 0.00110300 0.00372300 0.00137900 0.00041400 0.00000000  0.00000000 i
170.000 0.00041400 0.00124100 0.00190300 ©.00041400 0.00000000 0.00000000
292.500 0.00041400 0.00124100 0.00124100 ©0.00027600 0.00000000 0.00000000
315.000 0.00027600 0.00096600. 0.00082800 0.00027600 0.00013800  0.00000000
337.500 0.00027600 0.00137900 0.00110300 ©.00000000 0.00000000  0.00000000

ANMUAL: STABILITY CATEGORY O

WIND SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED

CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY & CATEGORY 5 CATEGORY &
DIRECTION ¢ 1.500 ®/S) ¢ 2.500 M/S) ¢ 4.300 m/S) ( 6.800 M/S) ( 9.500 M/S) (12.500 M/S)
(DEGREES)  -<~~-=-v-eee -ce- cmeee-e mvsssececes  -- sevecenes oo sesessces ccceecccoa-
0.000 0.00292500 0.00565300 0.00979000 0.00082800 0.00000000 0.00000000
22.500 0.00238400 0.00979000 0©.01089300 0.00413700 0.00000000 (©.00000000
45.000 0.00475900 0.01585600 0.01089300 0.00193100 0.00000000 0.00000000
67.500 0.00852300 0.02426600 0.01764800 0.00524000 0.00000000 0.00000000
90.000 0.00666100 ©0.00579100 0.00151700 ©.00013800 ©.00000000 ©.00000000
112.500 0.00388300 0.00262000 0.00000000 ©.00000000 0.00000000  0.00000000
135.000 0.00305300 0.00248200 0.00055200 ©.00000000 0.00000000  0.00000000
157.500 0.00277700 0.00289600 0.00151700 0.00055200 ©.00000000 ©0.00000000
180.000 0.00430700 0.00510200 0.00206900 0.00027600 0.00000000  ©.00000000
202.500 0.00516200 0.01227100 0.00413700 0.00165500 0.00000000  0.00000000
225.000 0.00615500 0.01944100 0.00923800 0.00082800 0.00055200 0.00C00000
247.500 0.007264200 0.01365000 0.00675600 0.00384100 0.00027600 0.0000000C
270.000 0.00579900 0.01351200 0.01447700 0.00372300 0.00000000 0.00000000
292.500 0.00433500 0.01337400 0.00799700 0.00151700 0.00000000 ©.00000000
315.000 0.00294000 0.00992700 0.00799700 0.00145500 0.00041400 0.00000000
337.500 0.00459600 0.00882400 0.00606700 0.00248200 0.00027600 0.00000000

=
N
~1
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*o* ISCLT2 - VERSION 93109 *** *** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER === 07/16/93

- **v RECEPTOR GRID AND 1987 METEOROLOGITAL DATA FOR CURRENT SCENARIO wew 15:11:18

' PAGE 11
*"MODELING OPTIONS USED: CONC  RURAL FLAT DFAULT

*** FREQUENCY OF OCCURRENCE OF WIND SPEED, DIRECTION AND STABILITY **+

FILE: C:\MODELS\1SCLT2\FEMP87.STR FORMAT: (7X,6F7.6)

SURFACE STATION NO.: 0 UPPER AIR STATION NO.: 0
NAME: FEMP NAME: DAYTOM
YEAR: 1987 YEAR: 1900

ANNUAL: STABILITY CATEGORY E

WIND SPEED WIND SPEED  WIND SPEED WIND SPEED WIND SPEED WIND SPEED
CATEGORY 1 CATEGORY 2 CATEGORY 3  CATEGORY 4 CATEGORY 5 CATEGORY 6

DIRECTION  ( 1.500 M/S) ( 2.500 M/S) ( 4.300 M/S) ¢ 6.800 M/S) ¢ 9.500 M/S) (12.500 M/S)
(DEGREES)  ---=o-=eun- el e -eee
0.000  0.00348700 0.00524000 0.00049000 0.00013800 0.00000000  0.00000000

22.500  0.00250800 0.00317200 0.00179300 0.00027600 0.00000000  0.00000000
45.000  0.00320300 0.00372300 0.00082800 0.000DDODO  0.00000000  O.00000000
67.500  0.01251900 0.01199600 0.00193100 0.00000000 0.00000000  O.0000000O0
90.000  0.01164800 0.00317200 0.00027600 0.00000000 ©.00000000  O.00000000
112.500  0.00638100 0.00206900 0.00013800  0.000DDOGD  0.00000000  O0.00000000
135.000  0.00486000. 0.00262000 0.00096500 0.00000000 0.00000000  ©.0GG00000
157.500  0.00666100 0.00289600 0.00124100 ©0.000S5200 0.00000000  0.00000000
180.000  0.00694500 0.00441200 ©0.00262000 0.00013800 0.00000000  0.00000000
202.500  0.00905500 ©.01158200 0.00441200 0.00041400 0.00000000  0.00000000
225.000  0.01422800 0.02233600 0.00620500 0.00110300 0.00013800  0.00000000
267,500  0.02136700 0.00841100 0.00413700 0.00110300 0.00000000 0.00000000
70.000  0.01320100 0.00965200 0.00399900 0.00027600 0.00000000  0.0000000D

. 72.500  0.00736900 0.00634300 0.00234400 0.00013800 0.00000000 0.00000000
315.000  0.00971200 0.00372300 ©0.00193100 0.00027600 0.000000060  0.00000000
337.500  0.00818500 0.00289600 0.00137900 0.00013800 0.00000000  ©.00000000

ANNUAL: STABILITY CATEGORY F

WIND SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED  WIND SPEED

CATEGORY 1 CATEGORY 2  CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6

DIRECTION  ( 1.500 M/S) ( 2.500 M/S) (¢ 4.300 M/S) ( 6.800 M/S) ¢ 9.500 M/S) (12.500 M/S)
(DEGREES) sescccccana sseemeectsn  ccesmcevers  csene smemce  esccee- eees  eeme weveenos
0.000 0.00657000 0.00013800 0.00000000 0.00000000 0.00013800 (0.00013800
22.500 0.00599400 0.00000000 0.00013800 0.00000000 0.00000000 ©.00000000
45.000 0.00628000 0.00000000 0.00000000 ©.00000000 ©.00000000 0.00000000
67.500 0.01264600 0.00248200 0.00000000 0.00000000 (©.00000000 0.0000CCOC
$0.000 0.01728800 0.00055200 0.00000000 0.00000000 0.00000000 0.00000000
112.500 0.01355800 0.00000000 0.00000000 0.00000000 0.00000000  0.00000000
135.000 0.00686000 0.00027600 ©.00000000 0.00000000 0.00000000 €.00CO0C00
157.500 0.00428700 0.00013800 0.00000000 0.00000000 ©0.00000000 0.00000000
180.000 0.00570900 0.00000000 0.00000000 ©.00000000 0.00000000 0.00000000
202.500 0.01001900 0.00082800 0.00000000 0.00000000 0.00000000 0.00000000
225.000 0.02047600 0.00193100 0.00000000 0.00000000 ©0.00000000 0.00000000
247,500 0.02687400 0.00124100 0.00000000 ©.00000000 0.00000000 0.00000000
270.000 0.02841500 0.00041400 0.00000000 0.00000000 0.00000000 ©.00000000
292.500 0.02541300 0.00027600 0.00000000 (©.00000000 ©0.00000000 0.00000000
315.000 0.02255400 0.00013800 0.00000000 ©0.00000000 0.00000000 0.00000000
337.500 0.01428100 0.00027600 0.00000000 0.00000000 0.00000000  ©.00000000

SUM OF FREQUENCIES, FTOTAL = 1.00012

0280
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ww* ISCLT2 - VERSION 93109 =w=

- 498%

¢ WKODELING OPTIONS USED:

Y -COORD
(METERS)

500.00
450.00
400.00
350.00
300.00
250.00
200.00
150.00
100.00
$0.00
0.00
-50.00
-100.00
-150.00
-200.00
-250.00
-300.00
-350.00
-400.00
-450.00
-500.00

—— e e S o — —— ———— ——— —— A o e et s s .

-500.00

1022.053160
1126.456670
1244 .236820
1486.657590
1893. 147460
2292.108150
2478.807850
2647.068120
3363.845700
4680.561040
5303.461430
5646.415530
7425.901370
8266.471680
7639.341800
8014 .775390
7878.349610
5999.276860
4675.613770
4099.411130
3589.748290

w** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING S0 METER

*** RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO

CONC

RURAL FLAT

DFAULT

%% THE ANNUAL AVERAGE CONCENTRATION

we* NETWORK 1D: ONSTEGRD ;

** CONC OF POLL1

-450.00

1085.831300
1189.198120
1325.261230
1484. 143800
1808.600340
2355.591310
2904 .387210
3173.587650
3411.985110
5056.764650
6495 .558590
6776.837890
9140.899410
10228.296900
9632.005860
10048.896500
8614.426760
6239.097660
5307.591800
4589.239260
3614.202880

-400.00

1296. 783450
1380.903080
1466.339360
1589.042360
1805.134520
2250.421630
3012.533450
3797.9746%0
4204 . 234380
5383.854000
7791.831050
8614.766600
11532.711900
12975.816400
12539.340800
12781.612300

7118.969240
6061.793950
4666.700680
3276.233400

VALUES FOR SOURCE: OUTPIT1

IN MICROGRAMS /M**3

X-COORD (METERS)

-350.00

1421.270020
1642.401000
1785.710330
1939.542240
2099.230470
2254 .,238280
2879.966800
3989.422850
$171.976070
6113.254880
8817.907230
11232.133800

-300.00

1373.525880
1613.959470
1913.416500
2288.416750
2614.258060
2915.233150
3244398680
3977.421880
§529.932620
7433.739750
10796.494100
15130.850600

NETWORK -TYPE: GRIDCART **v

-250.00

1404.821170
1581.564700
1835.068970
2222.513670
e783.565920
3381.205320
4159.378420
4831.912110
6244 . 960940
8796.131840
13034.163100
20508.462900

-200.00

-150.00

07/16/93
15:11:18
PAGE 12

-------------------

1479.903320
1675.514650
1913.940920
2208.559080
2578.519290
3254.103760
4184.982910
5495.569340
7392.650390
10459.351600
16039.8561300
30679.814500

1840.248540
2111.4641410
2648.836430
2B75.749270
3426.845460
4155.359380
5145.962400
6769.690430
9454 .234380
13835.923800

2192.871340
2534.762210
2963.637210
3511.170170
4224 .821780
5178.059080
6489.020020
8357.000000
11152.445300
19229.693400

23522.396500 35688.414100

50881.703100

15379.068400 21684 . 128900 32330.960900 59292.718800 69052.421900
17254 .029300 24718.720700 378B45.773400 68502.625000 91156.015600
16782.572300 23299.744100 32508.550800 47137.531300 71701.125000 70976.671900
14587.514600 17615.355500 21410.755900 25055.091800
9346.405270 10570.973600 12161.930700 13752.050800 14661.638700
8350.208980 8783.257810 8864.635740 9236.916020
6250.409180 5775.867190 6070.785640 6683.561520
4226.924800 4176.278320 S113.969240 4954.343750
3001.195070 3662.055180 4119.696290 3748.172850

D-III-14

69648 .992200
0.000000
0.000002

31296.021500 36285.914100

16121.943400
10716.000000
7451.470700
5488.094240
4399.703610

19757.822300
11811.610400
8617.325200
6648.625000
5277.515140



w** 1SCLTZ - VERSION 93100 w**

' -@* MODELING OPTIONS USED:

Y-COORD
(METERS)

500.00
450.00
400.00
350.00
300.00
250.00
200.00
150.00
100.00
50.00
0.00
-50.00
-100.00
-150.00
-200.00

—— — —— —— —— ———— —— — —— —— —— e . s -

2168.730710
2501.764890
2917.691410
3445.843260
4129.672850
5035.244140
6703.461910
10010.714800
15179.497100

;-f—f“-4'i8?

w** RECEPTOR GRID AND 1987 METEOROLOGITAL DATA FOR CURRENT SCENARIO

CONC  RURAL FLATY

DFAULY

*** THE ANNUAL AVERAGE CONCENTRATION

we® NETWORK ID: ONSTEGRD ;

** CONC OF POLL1

2206.352290
2539.222410
2952.259030
3472.513670
4628.812990
6365.866210
8822.394530
12366.405300
16507 .806600

23647.652300 25982.525400

2285.385990
2692.464600
3491.406980
4561.077640
5936.591310
7760.972660
9476.303710
11698.470700
17055.716800

VALUES FOR SOURCE: QUIPITY wev

IN MICROGRAMS/M**3.

X-COORD (METERS)

100.00

2734.104740
3415.736570
4287.690920
5207.167480
6128.001950
7263.800780
8666.940430
12112.504900
17234.445300

24886.789100 21136.835900
45048.699200 41370.773400 34670.472700 27029.408200
92253.765600 65732.031300 45886.265600 32558.369100 23384.695300

163625.531000 93172.593800 52466.890600 34563.347700 23899.252000

153793.469000 89133.656300 48637.953100 32521.388700 22891.373000 17749.603500
83767.117200 57429.179700 39272.558600 27054.919900 19681.212900 14775.744100
39931.300800 35131.320300 27929.062500 21590.763700 17494.935500 14500.074200
21626.685500 21951.459000 19756.351600 15929.177700 13274.603500 11428.857400
14156.029300 14209.636700 16001.682600 13530.041000 11279.887700 B8892.476560

9582.805660 11047.154300 9761.728520 9764.910160 9843.952890 8423.976560
6643.325200 8024.907710 B114.729980 7040.949220 7378.865720 7484.809570
4976.135740 5921.811040 6807.246580 6057.964360 5446.814940 5779.566410

150.00

3259.722410
3737.190670
4285.750490
4940.697270
5722.521000
6795.255860
9270.834960
12666.200200
15120.513700
17208.939500
21703.394500

D-III-15

NETWORK TYPE: GRIDCART ***

3176.398930
3581.176510
4075.094240
4749. 755370
$563.450680
7338.436520
9710.733400
11354.466800
12161.994100
14598.472700
18404. 189500
17291.650400
18059.550800

3079.542720
3515.577640
4029.011470
4644 .810550
5963.657230
7689.762210
8845.133790
9392.851560
10219.040000
12927.520500
14317.951200
13089.499000
14420.715800
14172.021500
11377.292000
11408.147500
10228.841800
7740.704100
6845.225590
6532.870120
5886.086430

e+ HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER ***

*er

3070.087400
3476.373290
3948.209720
4949.848140
6247.232910
7090.802250
7477.558110
7947.782710
93568.803710
11455.719700
11281.863300
10279.052700
11781.336900
11579.750000
9243.965820
9128.897460
9142.356450
7211.632810
5791.314450
5434.327150
5217.348140

07/16/93
15:11:18
PAGE 13

3033.366450
3408.577150
4193.344730
5188.788570
5816.600590
6098964840 .
6451.646000
7026186520
8548.415040
9700.786130
9018.966800 ® .
85655.065430
9807.972660
9642.767580
7819.227050 ..
7416.050290
7608.287600, ..
6661.977540
5206.564450
4689.657710
4421.770020
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wo® ISCLTZ - VERSION 93109 wee we= HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER ™**
) *** RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO

** KODELING OPTIONS USED:

¥ -COORD
(METERS)

CONC  RURAL FLAT

"¢ THE ANNUAL AVERAGE CONCENTRATION

oe* NETWORK ID: ONSTEGRD ;

** CONC OF POLL1

450.00

500.00

DFAULT

NETWORK TYPE: GRIDCARY *w*

IN MICROGRAMS/M**3

X-COORD (METERS)

VALUES FOR SOURCE: OQUIPITH

e

*ow

07/16/93
15:11:18

PAGE

14

...................................................................

500.00
450.00
400.00
350.00
300.00
250.00
200.00
150.00
100.00
50.00
0.00
-50.00
-100.00
-150.00
-200.00
-250.00
-300.00
-350.00
-400.00
-450.00
-500.00

2976.166260
3605.323730
4392.950480
4877.176760
5081.112300
5344 .631350
5789.346680
6518.738770
7789.719240
7968.599120
7303.562990
7389.432520
8296 .603520
8157.7587%0
6704 .740720
6155.192380
6339.823730
6131.390430
4950.364260
4213.767580
3876.476810

3136.819580
3772.4647270
4156.236330
4313.614750
4519.938480
4864 . 236330
5212.372560
6066.681150
7025.535160
6610.010740
6274 .583010
6384 .544390
7109.081050
6996 .541990
5816.478520
5381.679690
5336.0546%0
5438.627440
4668. 130850
3798.785400
3534.8056560

3278.115230
3587.763180
3711.827880
3877.2587%0
4154 . 726610
4436.90TT10
4816.514160
$644.826170
5949.097660
5533.086910
$497.397950
5573.585940
6163.192870
6066.404300
5096.927250
4746.903810
4532.876950
4667.153320
4391.483400
3619.500240
3231.436520

D-III-16
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*** ISCLT2 - VERSION 93109 wew *** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING SO METER *** 07/16/93
. w** RECEPTOR GRID AND 1987 METEOROULOGICAL DATA FOR CURRENT SCENARIO e 15:11:18
PAGE 15

“* MODELING OPTIONS USED: CONC  RURAL FLAT DFAULT

“¥* THE ANNUAL AVERAGE CONCENTRATION VALUES FOR SOURCE: QUIPIT1 *w»

*** DISCRETE CARTESIAN RECEPTOR POINTS ***

** CONC OF POLL1Y IN MICROGRAMS /M**3 hid

X-COORD (M)  Y-COORD (M) CoNC X-COORD (M)  Y-COORD (M) coNC
~1825.00 -2865.00 128.272934 -3460.00 3870.00 50.567192
4722.00 1960.00 203.674042 : 6470.00 -4590.00 79.180611
5500.00 3460.00 140.507401 5000.00 2390.00 180.162872

D-III-17




we* ISCLTZ - VERSION 93109 ewv

Y -COORD
(METERS)

............

500.00
450.00
400.00

150.00
100.00
50.00
a.00
-50.00
-100.00
-150.00
-200.00
-250.00
-300.00
-350.00
-400.00
~450.00
-500.00

r-‘a.»'

[

.

-500.00

657.237976

767.320984

964 .344849
1084 .350590
1152.468510
1313.507930
1497.053470
1973.594850
2483.646970
2562.892580
2809.720460
3605.745610
3979.203370
3781.276610
3806. 186520
4033.591310
3422.332760
2677.267330
2265.299320
1905. 123290
1685.905640

*o* HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER

wev RQECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO

CONC  RURAL

FLAY

DFAULT

*&* THE ANNUAL AVERAGE CONCENTRATION VALUES FOR SOURCE: QUIPITZ ww=

e NETWORK ID: ONSTEGRD ; NETWORK TYPE: GRIDCART ***

** CONC OF POLL1

-450.00

699.157227

772.108521

916.487366
1177.302000
1340.809200
1434 .897220
1652.944950
2023.990480
2879.383790
3104.621090
3316.350340
4349.377930
4825 .288090
4550.685060
4717.773930
4798.526370
3584 .904790
2889.116940
2399.694340
2101.491940
1744 .495240

~400.00

740.474915

825.896851

924.942200
1119.222780
1472.508420
1701.542850
1836.238650
2141.386470
3096.645260
3820.910640
3977.903560
5355.394040
5975.736330
5580.723630
5951.844240
$215.484330
3799.028810
3110.929200
2690.914310
2195.212890
1558.962770

IN MICROGRAMS/M**3

X-COORD (METERS)

-350.00

780.01586%

878.967651

994.990417
1130.776000
1399.863040
1896.278560
2231.254150
2432.712650
3268.943360
4786.8356430
5019.941410
6763.383790
7594.114750
7204.251950
7661.623540
5602.719730
4181.775390
3564.222170
2846.620360
1954.961430
1496.110110

-300.00

Dbl .614978
1013.139470
1080.419190
1222.817870
1415.870610
1804 .395390
2535.222660
3053.056640
3371.339840
5485.218260
6601.946290
8824.005860
9971.460940
9730.775390
8912.919920
5890.801270
4932.291020
3836.261720
2527.850830
1869.050050
1595.119870

D-III-18

1003.842350
1194.974610
1358.994020
1492.195560
1629.735840
1826.697270
2418.360110
3562.026120
44623.823730
6158.998540
8997.443360
12196.937500
13887.787100
13662.798800
10077. 192400
7237.535160
5440.295900
3401.350340
2604 .509280
2084 .995360
1855.364870

984 .658569
1146.892820
1397.317750
1723.253050
2112.98364L0
24605.552250
2730.824710
3431.768070
$370.195800
7471.176760

12081.322300
18490.595700
21433.960900
18766. 138700
12165.292000
8300. 123050
4837.386720
3480.370360
2974 .2646160
2550.403810
2036.757450

Yo

-150.00

1052.983760
1205.386110
1394.202640
1633. 125980
2082.535400
2707.283200
3597.349120
44667.274900
6128.568850
9484 .295900
16973.205100
30781.761700
36175.398400
25806.630900
14604 .810500
8317.499020
5486.920900
4315.636720
3160.777590
2364 .698240
1802.070920

07/16/93
15:11:18
PAGE 16

-100.00

1126.928710
1299.271850
1515.935550
1793.702640
2158.119380
2649.541750
3509.284180
4988.372070
7431.083500
12512.820300
26376 .337900
62202.351600
74477.007800
37334.003900
16396.785200
8777.562500
5708.347660
3882.190430
2852.765630
2303.455810
1900.028810




*** ISCLT2 - VERSION 93109 we+

-** MODELING OPTIONS USED:

Y -COORD
(METERS)

- 478%

*** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER

*** RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO

CONC

RURAL FLAT

DFAULT

*** THE ANNUAL AVERAGE CONCENTRATION

we* NETWORK ID: ONSTEGRD ;

** CONC OF POLL1

50.00

VALUES FOR SOURCE: OUIPIT2 *+*

IN MICROGRAMS/M**3

X-COORD (METERS)

100.00

150.00

NETWORK TYPE: GRIDCART ww*

250.00

wod

row

300.00

07/16/93
15:11:18
PAGE 17

350.00

..................................................................

500.00
450.00
400.00
350.00
300.00
250.00
200.00
150.00
100.00
50.00
0.00
-50.00
-100.00
-150.00
-200.00
+250.00
-300.00
-350.00
-400.00
-450.00
-500.00

1499.862430
1759.565670
2094.015630
2534.725590
3131.684080
3967.361330
5186.708980
7087.620610
10404 . 690400
19036.449200

10673.256800
7189.252440
5261.946290
3995. 164550
3143.636230
2537.319000

1557.992430
1828.696780
2176.884280
2634.739500
3252.902830
4£114.062990
5361.142580
8433.736330
14630.794900
26932.810500

13138.094700
7908.549320
5199.837400
3984 .738280
3147.234130
2546.926270

1597.734990
1871.151370
2220.368650
2675.389650
3336.693360
4940.237300
7380.368160

1670.032470
1950.749390
2473.860350
3376.256100
4634 .814940
6241.685060
7901.805180

11219.798300 10278.405300
16053.714800 16638.334000 15387.417000
29116.437500 24485.468800
50125.472700 67888.148400 52717.453100 35056.890600

0.000000139991.125000 79944.289100 41572.355500

0.000000115199.867000 72433.195300 37757. 195300 23552.294900
S3786.851600 57130.062500 41754.050800 27667. 130900
19741.857400 23531.326200 22860.332000 18337.816400
13334.796900 12787.925800

9642.207030
6507.801270
4496.749020
3161.327150
2539.599610

8288. 143550
6572.065920
5356.657710
4083.914310
3051.492190

1904 .026490
2463.594240
3200.682860
3930.070310
4732.895510
5750.715330
7235.194340
11168.324200

18822.238300
24847.742200
25303.533200

19681.892600
14259. 126000
11415.054700
8508.092770
5702.175780
4452.459960
3948.339840
3371.930180

D-III-19

2334.838670
2703.698970
3150.592530
3693.539550
4472.5645610
5532.438480
8051.849120
10614.497100
11608.479500
15129.829100
16957.697300
16986. 127000
16164 . 751000
13761.091800
11637.958000
8439.981450
7831.503420
6086. 148930
4306.503910
3555.352780
3005.947270

2250.816410
2592.945310
3060.443120
3634.411620
4377.735350
6093.295900
7770.851560
8379.919920
9647.744140
12734 .812500
12039.903300
12789.772500
12199.522500
10011.385700
9957.787110
7127.373050
6071.807130
5708.493160
4576.370610
3373.933590
2855.247560

2230.441650
2586.613770
3015.543700
3557.610110
4781.391600
5941.864260
6339.354490
6912.692380
8577.407230
9899.233400
8808.911130
9985 .580080
9547.409180
7510.4687010
7846.776370
6490.016600
4983.427250
4580.766600
4349.279300
3571.969240
2719.559570

2221.013430
2545 .989260
2953.542720
3859.003420
4696 .488280
4969 .019040
$375.815430
6004 .749510
7598.592290
7611.733890
7134 .499020
8015.342770
7680.984860
6172.002930
6161.064940 -
5851.059080
4380.348630
3867.545170
3582.580080
3427.347410
2869.781250




178w

T ISCLTZ - VERSION 93109 ovv

© -«* MODELING OPTIONS USED:

Y - COORD
(METERS)

CONC  RURAL FLAT

DFAULT

*** THE ANNUAL AVERAGE CONCENTRATION  VALUES FOR SOURCE: OQUIPIT2 **v

**® NETWORK ID: ONSTEGRD ; NETWORK TYPE: GRIDCART ***

** CONC OF POLL1

450.00

500.00

IN M1CROGRANS /m**3

X-COORD (METERS)

*we 40T SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER ==+
ww* RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO

e

07/16/93
15:11:18

PAGE

18

.....................
.............................................

500.00
450.00
400.00
350.00
300.00
250.00
200.00
150.00
100.00
50.00
0.00
-50.00
-100.00
-150.00
-200.00
-250.00
-300.00
-350.00
-400.00
-450.00
-500.00

2188.198490
2499.919920
3185.803220
3810.363280
4004 .749760
4303.055180
4722.209470
5510.972170
6511.778810
5955.077640
5925.276860
6579.461910
6318.291500
5171.981450
4922.938480
5069.178220
4115.896480
3408.175540
3090.412840
2881.863040
2773.416500

~ i
e
o
V-A

0287

.

2150.524660
2686.693120
3162.439210
3300.984380
3525.393310
3843.737300
4165.175290
5034.317380
5262.108890
4897.008300
5001. 144040
5500.912600
5292.867680
4400.091310
6123.381840
4172.977050
3827.307370
3014.752440
2768.9538460
2528.068600
2371.603030

2301.079350
2675.847410
2780.035890
2949.411130
3191.403560
3442.599370
3840.809080
4593.194340
4300.630370
4211.675290
4279.545410
4670.363280
4501.810550
3791.919430
3580.075440
3474 .008060
3541.245850
2838.226560
2486.780760
2295.302250
2113.789550

D-III-20




_. 478%

*** ISCLT2 - VERSION 93105 we* *** HOT SPOT MQDELING FOR MAXINUM ON SITE CONCENTRATIONS USING 50 METER ww= 07/716/93

-~ : *** RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO e 15:11:18

. PAGE 19
% MODELING OPTIONS USED: CONC  RURAL FLAT DFAULT .

¥** THE ANNUAL AVERAGE CONCENTRATION VALUES FOR SOURCE: OUIPIT2 wwe

*** DISCRETE CARTESIAN RECEPTOR POINTS wew

** CONC OF POLL1Y IN MICROGRAMS/M**3 il

X-COORD (M)  Y-COORD (M) CONC X-COORD (M) Y-COORD (M) CONC
-1825.00 -2865.00 75.847496 -3460.00 3870.00 30.949781
4722.00 1960.00 127.745636 6470.00 -4590.00 48.432926
5500.00 3460.00 87.498642 5000.00 2390.00 112.596115

0288

D~-III-21




4787

wew [SCLTZ - VERSION 93109 »=

* HODELING OPTIONS USED:

Y -COORD
(METERS)

*** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER

w** RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO

CONC

RURAL FLAT

DFAULT

w&» THE ANNUAL AVERAGE CONCENTRATION

wo* NETWORK ID: ONSTEGRD ;

** CONC OF POLL1

-450.00

~400.00

VALUES FOR SOURCE: OU1P3SQ1 =+

IN MICROGRAMS/M**3

X-COORD (METERS)

-350.00

-300.00

NETWORK TYPE: GRIDCART **

-250.00

-200.00

-150.00

07716793
15:11:18
PAGE 20

-100.00

..................................................................

500.00
450.00
400.00
350.00
300.00
250.00
200.00
150.00
100.00
50.00
0.00
-50.00
-100.00
-150.00
-200.00

-250.00

-300.00
-350.00
-400.00
-450.00
-500.00

——— —— —— —— — O———— — . — —— — — ——— . . s

1313.114380
1683.737430
1994 .567750
2152.589600
2367.532960
3080.614260
4290.949710
4616.590820
5000.845700
6782.637210
7036.388180
6582.860840
7039.864260
6372.208500
4716.606450
3858.382320
3384.418460
2944 .804930
2234 .609130
1614.584350
1388.348880

1312.066650
1607.388790
2110.747800
2544 . 469730
2773.823000
3125.459720
4677.228520
$705.283200
6109.858890

1408.846680
1606.107670
2015.750850
2725.279050
3357.059080
3706.156250
5033.845210
7182.355960
7873.100590

1685.696170
1820.088130
2013.494020
2605.914060
3654.499270
4627.149900
5609.457030
8370.181640
10451.065400

2025.965820
2302.897710
2569.230470
2855.543950
3513.602780
5152.733890
6766.463870
10154.070300

1962.002320
2424.305420
3037.987550
3736.183350
4355.862300
5687.158690
8137.426760

1975.812990
2320.214360
2911.455320
3792.692630
5056.205570
6931.742680
9920.405270

2554.502200
3063.781980
3744 .672850
4683.444340
6159.967770
8813.924800
13273.751000

3109.097410
3766.618550
4655 .293460
5894.894530
7693 .399900
10532.844700
18724.078100

12608.194300 15610.593800 23612.082000 36270.371100
14427.002900 20890.998000 32315.476600 55045.515600 74992.007800

8419.267580 10732.203100 14161.860400 20237.597700 31462.597700 58950.605500 64457.906300
15094 .751000 21837.388700 33464 .460900 60928.671900
19737.849600 25967.679700

8734.882810
8400.266600
8847.642580
6872.465820
5062. 160640
4390.396000
3766.761720
2791.949220
1958.126590
1654 .797730
1461.298710

11127.894500
10973.087900
10368.687500
7300.420410
5907.006350
4981.208010
3588.982180
2427.7462190
2009.734010
1747 .696460
1571.473880

14738.125000
11640.418000
8333.218750
6876.608890
4784 .124510
3093.843750
2494.715820
2249.2934660
2029.347410
1831.649900

13889.931600
10054.356400
6689.391110
4190.113280
3479.641850
3046.786130
2674 .433590
2247 .554440
1837.103150

D-III-22

16278.387700
10497. 165000
6405 .622070
5053.179690
4248.8984640
3289.065670
2579.418700
2049 .563230
1669.823360

36567.226600
18950.857400
10496.468800
7353.872070
$285.843750
3894 .786870
2930.586910
2365.982420
2009.142700
1728.006710

87959.976600

0.000000
0.000000

50938.238300 62750.433600
21304 .173800 26584 .599600

12499.730500
8247.522660
5706.446780
4460.757810
3582. 149900
2940.100830
2657 .043950
2084.649410

14608.401400
9289.519530
6924900880
5354.723140
4258.891110
3465.629150
2873.903560
2421.286130




*** ISCLT2 - VERSION 93109 *=v

* MODELING OPTIONS USED:

Y-COORD
(METERS)

i -

*** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER

we* RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO

CONC

RURAL FLAT

DFAULT

*** THE ANNUAL AVERAGE CONCENTRATION

*** NETWORK ID: ONSTEGRD ;

** CONC OF POLLY

50.00

VALUES FOR SOURCE: OUIP3SQ1 v

IN MICROGRAMS/M**3

X-COORD (METERS)

100.00

150.00

NETWORK TYPE: GRIDCART w*v

200.00

*w

478%

woe

e

07/16/93
15:11:18
PAGE 21

......
............................................................

500.00
450.00
400.00
350.00
300.00
250.00
200.00
150.00
100.00
50.00
0.00
-50.00
-100.00
-150.00
-200.00
250.00
300.00
-350.00
-400.00
-450.00
-500.00

l
I
|
l
I
|
{
|
|
I
|
I
|
l
l
|
|
I
|
|
I

3041.553470
3667.165530
4503,990720
6121.467290
9317.622070
14440 .809600
23030.275400

16785.367200
10924 .301800
73464 .654300
5048.277830
3998.083500
3277.247310
2733.615720
2314.119380

3118.005590
4223.528320
5871.452150
8232.081050
11622.972700
15174 .501000
24869.767600

16788.587900
11519.897500
8863.562500
6412.031740
4710.820800
3504.289550
2778.458500
2360.948970

4120.097170
5428.267090
6913.029790
8486.772460

4576.301760
5403.955080
6426.693380
7709.948240

4322.801760
5085.453130
6102.296390
8519.115230

10532.130900 11280.353500 11680.255900
15849.691400 16123.212900 13088.285100
23725.744100 18454.402300 15103.788100
44529.238300 41125.976600 31581.802700 23964.039100 19649.775400
948B1.734400 61809.304700 41854.226600 27884.253900 19430.640600
151107.859000 79352.585900 44393.230500 28551.003900 20460.802700
121445.070000 66662.304700 39474.953100 26298.177700
59670.082000 42348.937500 29905.250000
29689.283200 25951.209000 21347.058600

15614.752900
10785.621100
7939.771970
6607.336910
5548.720700
4326.472170
3361.552980
2634 .735350

22060.820300
16829.789100
13167.382800
10746.682600
7639.397950
5740.379880
4944 . 239750
4276.553220
3719.361570
3128.778810

18448.589800
16095 .720700
13844 .292000
10172.934600
9352.928710
7851.123050
5813.467770
4491,526370
3831.850100
3374.685300
2995.281980

D-III-23

4218.991210
4958.476560
6674 . 669920
8857.284180
9768.665040
10373.798800
13120.471700
15436.334000
14289.722700
15775. 105500
14168.734400
12101.222700
11957.351600
8919.351560
7386.138670
6986.396000
5991.141110
4579.629880
3642.139160
3165.141110
2763.385250

4115.402340
5380.407230
6953.784670
7576.084960
7990.224610
9125.091800
11518.429700
11829.343800
10857.057600
12532.086%00
11332.410200
9323.849610
9623.535160
8103.377440
6105.835940
5684.730960
5420.153810
LT726.479490
3706.465820
3016.497070
2660.349850

4436.448730
5610.244630
6053.165040
6347.469730
6929.270510
8307.679690
9952.361330
9228.860350
8946.387700

10196.959000 °

9275.767580
7510.572750
7703.698240
7319.280760
5656.477050
4819.390630
4513.567870
4330.800780
3827.804930
3065.453610
2548.400150

4630.974610
4952.641110
5168.643550
$605.877440
6155.646570
7537.200200
8025.311040
7314.201660
7501.376460
8461.420900
7737.499020
6371.197750
6258.873050
6396.276860
5290.028810
4273.962400
3902.053710
3673.592040
3542.803960
3172.843750
2592.929690
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swe [SCLYZ2 - VERSION 93109 we* we® HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER *** 07716793
- *** RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO e 15:11:18
page 22

w* MODELING CPTIGHS USED: CONC  RURAL FLAT DFAULT

ws* THE ANNUAL AVERAGE CONCENTRATION  VALUES FOR SOURCE: OU1P3SQ1 w**
o NETWORK 10: ONSTEGRD ; NETWORK TYPE: GRIDCART *+*
** CONC OF POLL1 IN MICROGRAMS/M**3 we
Y-COORD | %-COORD (KETERS)

(METERS) | 400.00 450.00 500.00

500.00 | 4142.011720 3645.125730 3342.434330
450.00 | 4297.794430 3904.355710 3580.207520
400.00 | 4630.693850 4199.446290 3820.627440
350.00 | S5012.0B6430 4496.751950 4202.777340
300.00 | 572B.164550 5309.815890 4922.529790
250.00 | 6836.097170 5818.840330 4900.563480
200.00 | 6566.819340 5397.215330 4587.231450
150.00 | 6184.457520 5354.791500 4682.250740
100.00 | 6382.6B1640 S499.312990 4789.652340
50.00 | 7136.821780 6103.318360 5281.484860
0.00 | 6556.861330 5630.947750 4891.241210
-50.00 | 5476.107420 4760.213380 4178.593250
-100.00 | 5153.093750 4505.831050 3977.207280
-150.00 | 5332.625490 4489.692380 3814.810790
-200.00 | 4912.945310 4548.205080 3919.250730 ‘
-250.00 | 3901.278560 3716.898930 3524.552490
-300.00 | 3512.343260 3171.208050 2879.661130
-350.00 | 3225.625730 2946.745850 2497.306830
-400.00 | 3057.042970 2727.074460 2516.001220
=450.00 | 2967.863280 2595.637940 2339.351070
-500.00 | 2684.315190 2528.230710 2234.148930

D-III-24
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*** ISCLT2 - VERSION 93109 *we =" HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING SO METER w*~ 07/16/93

N *** RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO vew 15:11:18

. PAGE 23
«* MODELING OPTIONS USED: CONC RURAL FLAT DFAULT

*** THE ANNUAL AVERAGE CONCENTRATION VALUES FOR SOURCE: OU1P3SQi wwe

*** DISCRETE CARTESIAN RECEPTOR POINTS ™**

- . <
** CONC OF POLL? IN MICROGRAMS/M**3 bl
X-COORD (M)  Y-COORD (M) cone X-COORD (M)  Y-COORD (M) CONC
-1825.00 -2865.00 100.335518 ~3460.00 3870.00 44.342705
4722.00 1960.00 174.925323 6470.00 -4590.00 65.315712
5500.00 3460.00 121.090607 5000.00 2390.00 155.003052

D-III-25
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=o» ISCLT2 - VERSION 93109 wee

-* WODELING OPTIONS USED:

Y-COORD
(METERS)

-500.00

*** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER

w** RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO

CONC  RURAL FLAT

OFAULT

**® THE ANNUAL AVERAGE CONCENTRATION

*™* NETWORK 1D: ONSTEGRD ;

** CONC OF POLL1

-450.00

-400.00

VALUES FOR SOURCE: DUIP3SQ2 *»*

IN MICROGRAMS /M™*3

X-COORD (METERS)

-350.00

-300.00

NETWORK TYPE: GRIDCART ***

e

-150.00

07/16/93
15:11:18
PAGE 24

-100.00

...................................................................

500.00
450.00
400.00
350.00
300.00
250.00
200.00
150.00
100.00
50.00
0.00
-50.00
-100.00
-150.00
-200.00
-250.00
-300.00
-350.00
-400.00
-450.00
-500.00

1131.704710
1277.064210
1359.813110
1530.778320
1743.589480
2369.879150
2917.177000
3006.626950
3276.965090
4360.003420
4617.038090
4387.852540
4496.185550
4721.008300
3800.484130
3000. 7922460
2536.759030
2182.673340
1927.554320
1565 .836670
1167.969360

1080.538820
1384.269410
1582.099000
1696.757200
1928.631470
2455.706300
3442.106690
3648.333980
3874.923580
$276.614260
5599.478520
5279.259280
5561.225590
5328.609380
3960.809330
3229.415040
2747.801270
2400. 174320
1916.025150
1393.225710
1156.791020

1074.440920
1322.606450
1734.673460
2012.144780
2176.896730
2501.890630
3734.019780
4499 .3464240
4658.421390
6521.443850
6934 . 486330
6550.655760
6996.735350
5762.101070
4237.692380
3559.861080
3069. 118900
2401.398680
1697.078740
1380.827760
1220.509890

1155.845340
1315.020630
1658.731570
2238.845210
2645 .298340
2892.850590
3992.510990
5651.300780
5911.929200
8271.229490
8810.500000
8564.395510
8675.536130

6145.856930.

4781.571780
4057.679690
3098.717770
2115.647460
1680.351930
1462.712650
1279.438600

1298.106570
1422.023070
1648.708250
2145.008790
3001.064940
3630.614750
4£233.916500
6646.972170
7795.832520
10845.418000
11562.217800
11519.304700
9775.322270
6730.258790
5601.098140
4150.299320
2715.215580
2091.666020
1785.884030
1614.080200
1466 .970830

D-III-26

1618.705320
1787.848140
1968.089110
2145.826900
2886.261470
4229.895510
5280.762210
7699.948240
10645.801800
15119.838900
16620.980500
16081.422900
11281.391600

8190.142090

5838.753910
3617.721440
2734 .373780
2622.671390
2144 .215330
1901.644360
1576.769040

1629.692500
2011.816650
2517.513430
2894.181400
3318.819340
4308.420410
6405.806640
9516.176760
14948.300800
23014.119100
25487.373000
21008.351600
13386.310500
8808.562500
5340.669430
4025 . 169680
3418.137700
2850.527340
2233.783940
1773.360350
1424 .329590

1622.816770
1905.448850
2432.112790
3165.750000
4213.984860
5402.136230
7652.8754%90
11858. 144500

1892.463870
22564.421630
2734 .256840
3389.489010
4521.764650
6462.221190
9702.482420
17212.767600

21298.800800 37881.019500
40430.269500 79146.273400
44083.582000 81319.156300
28468.095700 41054.203100

15918.302700
8970.175780
6232.300290
4651.564940
3421.687260
2570. 150880
2000.831540
1697.070680
1457.981200

18287.470700
10014.254900
6563.805660
4502.662110
3399.981450
2740.080320
2256.404540
1891.475460
1609.395870
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*s* ISCLT2 - VERSION 93109 wew *** NOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER *** 07/16/93
- wew RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO e 15:11:18
™~ PAGE 25

“*=MODELING OPTIONS USED: CONC  RURAL FLAT DFAULT

*** THE ANNUAL AVERAGE CONCENTRATION  VALUES FOR SOURCE: OU1P3sSQ2 **=

w** NETWORK ID: ONSTEGRD ; NETWORK TYPE: GRIDCART ***

** CONC OF POLL1 [N MICROGRAMS/M**3 ' -
Y-COORD | X-COORD (METERS)
(METERS) | -50.00 0.00 50.00 100.00 150.00 200.00 250.00 300.00 350.00

T = ® & ® e e e ® m e e e e % e & e e = 8 ® a % e e & = mem e W e e ® e w e ®E ww o= v e e e . oe e moe e w aAe e e e - e = =

-500.00

500.00 | 2534.4B82420 2531.678220 2581.539310 3103.647220 3821.905030 3635.429930 3535.150420 3467.338380 3549.940190
450.00 | 3074.890630 3063.036130 3108.119870 4175.833500 4545.299320 4259.934570 4183.104980 4296.288570 4573.959470
400.00 | 3808.224610 3779.161620 4310.424800 5657.668950 5451.488770 S5155.327640 5317.572750 5677.825200 5270.402340
350.00 | 4B36.57B610 4774.318360 6238.346190 7209.050290 6590.025880 6769.919920 7249.852050 6645.669430 5555.279300
300.00 | 6339.453130 6690.294430 9131.402340 9066.755860 8939.778320 9598.790040 B652.698240 7055.693850 6040.142580
250.00 |  B8687.131840 10915.832800 13134.074200 12719.443400 13337.168000 11746.722700 9269.949220 7730.523440 6998.670900
200.00 | 12781.238300 18302.377000 20089.916000 19879.245600 16874.890600 12973.957000 11209.661100 9881.086910 8708.812500
150.00 | 27057.068400 36421.390600 34338.410200 28133.503900 21364.298800 17262.085900 14157.920900 10726.423800 8283.8567190
100.00 | 61174.339800 B4140.023400 57695.210900 38497.875000 26121.535200 18001.421900 12883.313500 9593.996090 7849.168950
50.00 | 0.000000168507. 188000 82367.242200 43449.253900 26959.418000 18700.759800 14196.167000 11147.035200 8986.912110
0.00 | 0.000000106175.094000 69572.867200 38623.371100 24801.724600 16922.312500 12935.281300 10218.779300 8282.504880
-50.00 | 48101.960900 56096.6835600 41709.074200 28475.316400 20854.298800 14861.904300 10972.385700 8328.237300 6721.992580

-100.00 | 22292.418000 25497.726600 23726.476600 19295.660200 15183.241200 12385.339800 10669.857400 8524.417970 6830.130370 .. -
~150.00 | 11578.679700 14284.595700 14417.743200 13649.146500 12170.515600 9123.808590 7730.896970 7055.030270 6379.30322C -
-200.00 | B070.962890 8895.987300 10425.480500 9118.663090 9247.014650 B8472.552730 6633.722660 5426.901370 4821.017090
'250.00 | 5943.644530 5741.742190 7279.189940 7091.721190 6336.654300 6683.990230 6238.370610 5043.399410 4240.757320
. -300.00 | 4558.223140 4346.766600 5128.957520 5828.504880 5073.159180 4810.091310 5063.193850 4788.256350 3967.262700
-350.00 | 3602.858640 3458.873780 3673.953610 4600.327640 4329.594730 3902.379640 3782.852290 3973.546880 3794.472170
-400.00 | 2917.668700 2815.656010 2B16.002200 3480.245610 3715.924320 3317.336430 3149.040280 3058.105960 3205.705570
=450.00 | 2410.350100 2335.434770 2348.585690 2660.292480 3188.550050 2918.721190 2720.075200 2597.603270 2527.272220

I

2024.611210 1968.363530 1987.257810 2056.266360 2528.360110 2577.090090 2361.991460 2279.663330 2184.097410

D-III-27 _ oLy
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waw ISCLT2 - VERSION 93109 *+* =+ HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER ***

07/16/93
. we RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO ves 15:11:18‘
P PAGE 26

«wv MODELING OPTIONS USED: CONC RURAL FLAT DFAULT
*e» THE ANNUAL AVERAGE CONCENTRATION  VALUES FOR SOURCE: OU1P3SQ2 ***
*** NETWORK ID: ONSTEGRD ; NETWORK TYPE: GRIDCART ***

** CONC OF PaLL1 IN MICROGRAMS/M**3 bl

Y-COORD | X-C0ORD (METERS)
(METERS) | 400.00 450.00 500.00
500.00 | 3770.174800 3565.920410 3134.364990
450.00 | 428B7.089350 3713.371340 3341,960450
400.00 | 4492.437990 3985.152590 3607.461430
350.00 | 4B51.567870 4332.143550 3879.779050
300.00 | 5304.920900 4785.797850 4455.521480
250.00 | 6378.175780 5799.322750 5113.054690
200.00 | 7141.080570 5786.670900 &741.590330
150.00 | 6506.550290 5439.053710 4487.930180
100.00 | 6542.666990 5539.407710 4752.792970
50.00 | 7402.402830 6205.957030 5280.691890
0.00 | 6854.308110 5770.535160 492B.614750
-50.00 | 5661.822270 4837.287110 4183.519530
-100.00 { S497.533690 4534.680180 3950.550050
-150.00 | 5629.431150 4660.410640 3899.052000
-200.00 | 4531.963380 4219.341800 3909.958500
-250.00 | 3749.081050 3325.248050 3151.599610
-300.00 | 3406.911870 3055.882080 2754.375490
-350.00 | 3205.597170 2798.970950 2548.798&30
-400.00 | = 3083.918460 2649.293460 2351.022710
-450.00 | 2646.833500 2566.418460 2238.155030
-S00.00 | 2134.172850 2233.829830 2177.031250

D-III-28




*** ISCLT2 - VERSION 93109 wwe *** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER ww= 07/16/93
- *** RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO e 15:11:18

PAGE 27
“* MODELING OPTIONS USED: CONC  RURAL FLAT DFAULT

*** THE ANNUAL AVERAGE CONCENTRATION  VALUES FOR SOURCE: OUIP3SQ2 o+

w** DISCRETE CARTESIAN RECEPTOR POINTS ***

** CONC OF POLL1Y IN MICROGRANS/M**3 e

X-COORD (M) Y-COORD (M) coNe X-COORD (M)  Y-COORD (M) CONC
-1825.00 -2865.00 82.749596 -3460.00 3870.00 36.364010
4722.00 1960.00 149.035629 6470.00 -4590.00 54 .635479
5500.00 3460.00 101.569771 5000.00 23%90.00 130.485870

D-III-29




__498Y

*ew ISCLT2 - VERSION 93109 *w»

x

Y -COORD
(METERS)

GOELING OPTIONS USED:

we* RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO

CONC  RURAL FLAT

DFAULT

*** THE ANNUAL AVERAGE CONCENTRATION

VALUES FOR SOURCE: OUTP3SQ3 »**

*** NETWORK ID: ONSTEGRD ; NETWORK TYPE: GRIDCART ***

** CONC OF POLL1

-450.00

-400.00

IN MICROGRAMS /M**3

X-CO0RD (METERS)

-350.00

-300.00

-250.00

-200.00

*** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER ***

e

-150.00

07/16/93
15:11:18 '

PAGE 28

-100.00

500.00
450.00
400.00
350.00
300.00
250.00
200.00
150.00
100.00
50.00
0.00
-50.00
+100.00
-150.00
-200.00
-250.00
-300.00
-350.00
-400.00
-450.00
-500.00

e — v — —— S————— — . . i ety . — — . i, s .

1420.403200
1554 .023800
1748.984990
2113.263920
2781.133540
3573.510990
3940.580320
4455.220210
6417.216310
8082.855470
9357.951170
12102.545900
12338. 129900
12040.923800
12159.854500
9056.059570
6965.159180
6010.244140
4B869.045410
3537.383540
2470.665530

1715.777220
1846.180420
1978.462280
2138.343510
2644 .150150
3585.417240
4730.1293%0
5296.421880
7139.079590
9996. 150390
12137.082000
15516.211900
16268. 148400
15708.489300
13684.076200
10085 .680700
8100.313960
6420.655270
4524.515140
3042.954590
2659.254150

1903.960080
2218.801030
24640.924800
2684 .355220
2942.384770
3465.380130
4797.599610
6543.168950
8266.804690
11846.314500
16250.636700

11451.483400
8831.894530
5992.714840
3997.863280
3564 .055420
3174.885740

1844.079100
2199.343510
2648.640140
3223.623050
3727.366460
4235.746580
5209.639650
7084 . 789060
9609 . 296880
14866.681600

1859.288820
2120.713130
2543.136720
3141.725590
3937.974610
5017.206050
6312.542480
8212.464840
11941.832000
19821.743700

2145.840580
2475.907960
2890.547850
3421.448000
4188.548340
5461.475100
7300.157230
10068.093800
15622.592800
25990.482400

23231.384800 33783.460900 47172.144500
21141.789100 31104.130900 51721.378900 79556.226600
22445.451200 32468.119100 53144.050800 B86787.007800
21061.560500 27451.677700 36622.726600 53536, 136700
16100.439500 19143.531300 22346.324200 26888.980500
12878.629900 14035.970700 14233.482400

8790.858400
5711.789550
4912.716310
4245.455080
3496.170900

8519.339840
6964 .252440
5282.957520
4087.621830
3210.373050

D-III-30

9885 .546880
7113.926760
5257.585940
4012.588380
3341.670900

2748.999020
3213.802490
3807.794430
4583.065920
5620.764160
7051.750490
9099.381840
12804 .727500

2922.573490
3421.714600
4059.660890
4892.004390
6004 . 784670
7536.137210
10973.844700
17187.156300

2850.233150
3322.918700
3921.752690
4774 .671880
6724 .436040
9532.043950
13666.472700
19935.054700

20380.117200 27711.621100 32639. 168000
42088.988300 57387.015600 56321.886700
52645 .339800111975.664000103089.930000
0.000000146008.234000

0.000000103454 . 555000112444 . 945000
72212.234400 70809.820300 65418.921900
29977.527300 35332.921900 34456.843800
16773.337900 20230.197300 21671.068400
11248.373000 13138.405300 14447.655300

0.000000

B8228.544920
6440.771480
5173.341800
4264 .022950

8819.635740
6670.670900
5361.385250
4399.030270

10203.837900
73464 .143550
5365.652830
4111.018550

{



*a* ISCLT2 - VERSION 93109 wee

. “* MODELING OPTIONS USED:

Y-COORD
(METERS)

*** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER

w** RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO

CONC

RURAL FLAT

DFAULT

"'_' THE ANKUAL AVERAGE CONCENTRATION

we* NETWORK ID: ONSTEGRD ;

** CONC OF POLL1

VALUES FOR SOURCE: OU1P3SQ3 w*+

IN MICROGRAMS/M**3

X-COORD (METERS)

100.00

150.00

NETWORK TYPE: GRIDCART **+

200.00

478%

o

-l

_J____f

07/16/93
15:11:18
PAGE 29

..................................................................

500.00
450.00
400.00
350.00
300.00
250.00
200.00
150.00
100.00
50.00
0.00
-50.00
-100.00
-150.00
-200.00
-250.00
-300.00
-350.00
-400.00
-450.00
-500.00

| s

—— — —— e —— ——— —— it . o i —— i e i s

2962.510990
3674.940190
4855.312010
6443 .875000
8612.647460
11465.031300
14360.196300

3679.702390
4669.216800
5953. 158690
7306.562990
8745.299800
10556.522500
14612.562500

21035.683500 20753.554700
31551.394500 27329.033200 22523.330100 18431.685500
47612.500000 36201.355500 27847.398400
67227.750000 44278.722700 31054.894500 22572.078100
76433.367200 46286.113300 31297.375000 23172.892600
65076.273400 41588.429700 29025.408200 21141.982400
44883.910200 32456.873000 24096.152300 18110.439500
31461.224600 24914.716800 19747.996100 16467.835900
20782.304700 19040.705100 14964.480500 12620.561500
14225.933600 13714.845700 13424.820300 10840.949200

10905.731400
8758.475590
6640.713380
5093.359840

9938.043950
7970.026860
6791.171880

5828.125980 5272.954100

4378.255860
5057.984380
5871.745610
6856. 105960
8047.718750
10855 .367200
15060.273400
19011.959000

9998.290040
7314.984850
6028.158200

4214.678220
4806.007320
5506.522460
6488.526860
8539.052730
11438. 183600
14061.498000
15216.250000

22928.668000

9966.626950
7659.625490
5799.605960
4779.804690

4041.114500
4657.179200
5395.289550
6904 .918950
8992.541020
10825.719700
11590.301800
12738.271500
16133.443400
17575.7358300
16858.822300
18262.959000
16409.572300
13945.002000
14103.797900
11081.486300
8659.021480
8263.540040
7692.022460
6061.659670
4717.002440

D-III-31

4003.313720
4564 752930
5708.025880
7264.135250
8597.004880
9126.701170
9555.961910
11571.379900
14155.351600
13715.189500
13042.781300
14759.911100
13342.750000
10963.342800
11290.978500
10009.098600
7694 .485840
6781.928220
6509.843750
6118.336910
4921.632320

3929.484380
4814.368650
6000.018070
6997.824710
7378.604980
7696 .310550
8537.033200
10473.018400
11706.044900
10872.970700
10864 .329100
12176.768600
11066 .960000
8858.299800
9171.361330
9024 .513670
7200.375980
5831.344240
5457 .696780
5263.843260
4985 .290530

4127.610840
5059.018070
5822.372560
6096.422360
6331.882810
6879.618650
7928.417970
9476.017580
9552.501950
8740.730470
9191.258790
10218.585900
9332.021480
7589.170410
7547.709960
7704 .092770
6686.237790
5290.5664610
4774 . 646000
4489.406740
4353.466800

4331.171390
4935.085450
5142.138180
5318.002440
5737.688960
6168.851560
7334.593750
8375.642580
7877.509280
T4k 699710
7879.44238C
8699.768550
7979.434570
6578. 145020
6285.196290
6485.790530
6186.509770
$041.791020
4310.663090
3990.251460
3776.439700




| - 47¢8%

wwe ISCLT2 - VERSION 93109 wew

“

“¢ WODELING OPTIONS USED:

Y-COORD
(METERS)

500.00
450.00
400.00
350.00
300.00
250.00
200.00
150.00
100.00
50.00
0.00
-50.00
-100.00
-150.00
-200.00
-250.00
-300.00
-350.00
-400.00
-450.00
-500.00

4240.606930
4402.226560
4541.271480
4877.132320
5219.376950
5783.126950
6780.668950
7051.265630
6558.531250
6491.954590
6832.134280
7498.405270
6504 .550780
5759.669430
5474 .292970
5508.881350
5597.375000
4775.490720
3914.093510
3654.739750
3399.271480

*** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER w++ 07/16/93
wse RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO e 15:11:18 '
PAGE 30

CONC  RURAL FLAT

*#* THE ANNUAL AVERAGE CONCENTRATION

DFAULT

e+ NETWORK ID: ONSTEGRD ; NETWORK TYPE: GRIDCART ***

** CONC OF POLL1

450.00

3814.908200
3926.646240
4199.572750
4478.713380
4T758.967770
5645.664550
6278.413090
5993.747560
5616.255370
5715.572750
5985.761230
6535.445800
6039.400880
$090.412110
4864 .042480
4726.907T10
4846.718750
4511.569820
3748.516850
3352.860600
3140.842770

500.00

3431.752200
3556.557860
3887.030270
4119.781250
4431, 149900
S118.760740
5464 .308110
5135.065920
5013.630840
5084.288090
5303.604980
5761.752440
5342.832520
4548.311040
4364.241210
4151.008840
4227.7387T0
4254555660
3603.017820
3081.905030
2905.236570

IN MICROGRAMS/M**3

X-COORD (HETERS)

D-III-32

VALUES FOR SOURCE: OU1P3SQ3 w»+

....................
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*** ISCLT2 - VERSION 93109 www *** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER *v* 07/16/93
-~ *** RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO bl 15:11:18
PAGE 31

¥ MODELING OPTIONS USED: CONC  RURAL FLAT DFAULY

“** THE ANNUAL AVERAGE CONCENTRATION  VALUES FOR SOURCE: OU1P3SQ3 wew

*** DISCRETE CARTESIAN RECEPTOR POINTS we*

** CONC OF POLL1 IN MICROGRAMS/M**3 e

X-COORD (M)  Y-COORD (M) CONC X-COORD (M)  Y-COORD (M) CONC
-1825.00 -2865.00 139.647614 -3460.00 3870.00 57.795097
4722.00 1960.00 231.344284 6470.00 -4590.00 86.485023
5500.00 3460.00 155.594269 5000.00 2390.00 198.596542

D~III-33
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wee {SCLT2 - VERSION 93109 *v*

= MODELING GPTIONS USED:

Y - COORD
(METERS)

.................................................... .

500.00
450.00
400.00
350.00
300.00
250.00
200.00
150.00
100.00
50.00
0.00
-50.00
-100.00
~150.00
-200.00
-250.00
-300.00
-350.00
-400.00
-450.00
-500.00

|
I
I
I
I
|
l
I
|
I
|
|
I
!
I
|
I
|
I
I
|

-500.00

1060. 159910
1214.345210
1565 .538090
1944 . 923950
2106.954350
2266.107910
2737.755370
3917.929930
4566.071290
4683.841800
6272874020
7176.647460
6619.747070
6934, 113770
6899.822750
5195.560550
4078.468990
3521.764650
3073.258540
264k 950440
1788.172360

CONC

RURAL FLAT

DFAULT

*** THE ANNUAL AVERAGE CONCENTRATION

*** NETWORK ID: ONSTEGRD ;

** CONC OF POLL1

-450.00

1129. 189940
1266.825680
1474 .966920
1949. 186650
2472.307620
2707.828370
2935.036130
4195.415530
$612.040040
5846.548830
T745.766600
8929.440430
8262.181640
8756.570310
7548.513670
5381.649710
4585.542480
3948.608640
3078.422610
2189.842040
1718.913820

E

(1301

-400.00

1238.606200
1355.693600
1543.509890
1832.081050
2495.730220
3247.020260
3606.208740
4399.075200
6594.059080
7472.259770
9814.041020
11409.346700
10855. 699200
11283.688500
8182.315920
6197.054200
5250.500980
3994 .220460
2747.472900
2097.782230
1821.526120

s
v X_(_» T

*o* HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING SO METER
*** RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO

VALUES FOR SOURCE: OU1P3SQ4 ***

IN MICROGRAMS/M**3

X~COORD (METERS)

-350.00

1515.075680
1645.442630
1780.100460
1923.507320
2340.066410
3311.803710
4448728030
5031.239260
7400.030760
9806.149410
13129.524400
15083.364300
14697.958000
12998.201200
9130.408200
7299.117190
5385.820800
3553.736820
2620. 196290
2319.186280
2093.073000

~300.00

1595.251220
1914.462520
2228.349610
2486.649900
2768.569820
3197.060300
4606.577150
6451.291500
8947.009770
13060.485400
18742.197300

WETWORK TYPE: GRIDCART ***

1530.955200
1846.006710
2271.998290
2834 .698970
3571.177490
4158.496580
5078.325680
7331.413090
10594.720700
17556.214800
2B406.386700

21908.523400 34155.804700

20723.603500
15596.975600
10771.958000
7641.559080
4803.276370
3621.129390
3170.207280
2779.992920
2392. 158690

D-III-34

29476.189500
19036. 103500
12017.463900
7489.790040
$331.354980
44L71.587890
3547.717290
2770.513180
2193.109130

-200.0

1633.338620
1887.615480
2207.845210
2700.281010
3495.508060
4626.096190
6283.026370
8614.073240
13662.171900

8170.052250
5819.818850
4258.4649710
3185.209230
2491.861330
2107.127930

-150.00

2064.083010
2426.654050
2895.8776%0
3518.116940
4367.574220
5580.219730
7873.087890
11670.835900

07/16/93
15:11:18
PAGE 32

-100.00

2482.966060
2945.132320
3549.100340
4358.480960
5476.160640
7077.139160
9491.820310
15707.377900

19165.566400 29563.816400
26114 .265600 41966.281300. 73854 .875000
52263.918000 63819.402300
63688.437500 90798.578100
42979.453100 67094.882B00 66661.632800
22290.621100 27516.689500 3249%.97270C
12653.960900 14302.584000 17140.316400

9297.236330
6342.978520
4787.903810
3816.277100
3113.202880
2588.551760

0.000000
0.000000

10244 . 778300
7529.334470
5765.378910
4549.839840
3678.792480
3034.516110
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*** I1SCLYZ - VERSION 93109 *we *** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER we» 07/16/93

- *** RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO wew 15:11:18

PAGE 33
' ‘* MODELING OPTIONS USED: CONC  RURAL FLAT DFAULT
*¥* THE ANNUAL AVERAGE CONCENTRATION  VALUES FOR SOURCE: OU1P3SQ4 ***
#we® NETWORK 1D: . ONSTEGRD ; NETWORK TYPE: GRIDCART **+
** CONC OF POLL1 IN MICROGRAMS/M**3 b

Y-COORD | X-COORD (METERS)

(METERS) | -50.00 0.00 50.00 100.00 150.00 200.00 250.00 300.00 350.00
500.00 |  24640.489750 2513.260250 2901.882320 3604.749760 3585.225830 3445.696530 3411.204590 3345.536380 3494.856200
450.00 |  28B4.667480 2960.B16650 3797.454100 4359.948730 4137.425290 4023.326420 3938.760250 4123.560550 4346.865230
400.00 |  3460.838620 3830.046880 4993.758790 5137.103520 4821.030760 4721.560550 4966.043950 5235.874020 4B879.269530
350.00 | 4225.569820 S315.150880 6514.830570 6096.787600 5773.609860 6108.353520 6448.947270 5952.183590 5109.458980
300.00 | 5405.722660 7429.984330 7970.896000 7283.098140 7714.228520 8151.810550 7432.126950 6267.665530 5459.241210
250.00 |  8203.916020 10503.965800 9860.960940 10075.909200 10649.027300 9554.542970 7B79.487790 6734.524410 5950.513180 °
200.00 | 12625.042000 13977.1756800 14039.136700 14524.489300 12751.673800 10215.256800 8520.282230 7772.748540 7116.326660
150.00 | 19955.726600 21483.021500 21022.988300 17886.185500 14066.479500 12137.627900 10788.403300 9583.157230 B8174.362300
100.00 | 37076.964800 34514.980500 28641.812500 22335.763700 18204.085900 15666.864300 12094.870100 9494.486330 7564 .450200
50.00 | 75972.312500 54519.937500 38358.101600 27767.554700 19803.554700 14556.301800 10961.323200 8735.450940 7345.820800

0.00 | 140161.109000 76013.515600 44214.625000 28796.824200 19722.644500 15153.868200 12079.122100 9855.779300 8197.486330
-50.00 | 136049.328000 74161.726600 41452.582000 27333.148400 19678.302700 15200.087900 12096.658200 9858.998050 8193.545900
-100.00 | 75062.328100 48735.765600 33149.054700 22675.822300 16342.331100 12179.335000 9392.123050 7807.116700 6597.021970

-150.00 | 35163.203100 30636.943400 23923.476600 18281.615200 15161.142600 12253.543900 9S83.639650 7630.733400 6172.904300

-200.00 | 19229.050800 19189.267600 17499.931600 13544.766600 11094.930700 9810.461910 B8773.531250 7766.993650 6377.285640
-250.00 | 12381.636700 12388.002900 12039.424800 11855.398400 9570.663090 7469.146970 6588.959960 6145.057620 S5678.345210

' -300.00 | 8251.268550 9787.045900 8402.479490 B84H3.581050 8562.178710 7121.630860 5741.880370 4966.535160 4410.021970

-350.00 | 5638.697750 7053.621580 6975.428710 6015.773440 6374.451660 6475.340330 5509.055660 4556.161130 4012.609620

-400.00 |  4260.322750 5159.903810 5841.253420 5168.864260 4716.265630 4972.193360 5071.686040 4391.895510 3703.254150
-450.00 |  3471.814210 3825.224850 4672.528810 4464.392090 4016.271730 3802.013430 3992.411870 4082.990720 3586.344730°
-500.00 |  28B1.693360 2924.956540 3622.016110 3876.046390 3499.665280 3299.718750 3134.347410 3280.543460 3365.406010

0302
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** ISCLTZ - VERSION 93109 wee

“* MODELING OPTIONS USED:

Y-COORD
(METERS)

500.00
450.00
400.00
350.00
300.00
250.00
200.00
150.00
100.00
50.00
0.00
-50.00
-100.00
-150.00
-200.00
-250.00
-300.00
-350.00
-400.00
-450.00
-500.00

3679.204350
4089. 179440
4254 .984380
4517.696290
4897.281250
5403.884280
6500.374510
6697.626950
6136.407710
6264 .887700
6928.102540
6920.733400
5652.195310
5253.242680
5296.261720
5225.672850
4199.022460
3599.676760
3310.680180
3076.972410
2997.655760

CONC  RURAL FLAT

DFAULT

*** THE ANNUAL AVERAGE CONCENTRATION VALUES FOR SOURCE: OU1P3SQ4 "=+

@+ NETWORK ID: ONSTEGRD ; NETWORK TYPE: GRIDCART ***

** CONC OF POLL1

450.00

3483.705320
3611.667480
3817.118900
4110.450200
4407 . 283690
5044 .4 17480
5911.987790
5542.690430
$321.523930
5408.067380
5935. 168950
5926.307130
4900.299800
4587.030760
bbb . 728030
4553. 182620
3962.656740
3239.761720
3013.806640
2792.204590
2611.051270

$00.00

3107.530520
3272.302980
3508.371580
3748.544680
3992.053220
4704.016160
4£996.573240
4629.191410
4658.991700
4717.577640
5143.856450
5134.547360
4291.970210
4041.478520
3816.045650
3897.134770
3728.546880
3060.015380
2752.099610
2570.045410
2391.688720

IN NICROGRAMS/M**3

X-COORD (METERS)

D-III-36

*¥® HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER
*** RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO

*ow
wow

07716793
15:11:18

PAGE

34
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“** ISCLT2 - VERSION 93109 we= *** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER *=v Q7/16/93
. “** RECEPTOR GRID AND 1987 METEOROLOGITAL DATA FOR CURRENT SCENARIO - 15:11:18
PAGE 35

-#%-MODELING OPTIONS USED: CONC  RURAL FLAT DFAULTY

*** THE ANNUAL AVERAGE CONCENTRATION  VALUES FOR SOURCE: OUIP3SQ4 *»=

*** DISCRETE CARTESIAN RECEPTOR POINTS =wv

** CONC OF POLL1 IN MICROGRAMS/M**3 b

X-COORD (M)  Y-COORD (M) CONC X-COORD (M)  Y-COORD (M) coNe
-1825.00 -2865.00 103.411789 -3460.00 3870.00 43.656902
4722.00 1960.00 178.468445 6470.00 -4590.00 65.869919
5500.00 3460.00 119.9974688 5000.00 2390.00 153.721909

D-III-37
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*

478%

«*-MODEL ING OPTIONS USED:

¥-COORD
(METERS)

-500.00

*** RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO

CONC

RURAL FLATY

DFAULT

*** THE ANNUAL AVERAGE CONCENTRATION

*** NETWORK I1D: ONSTEGRD ;

** CONC OF POLL1

-450.00

-400.00

$00.00
450.00
400.00
350.00
300.00
250.00
200.00
150.00
100.00
50.00
0.00
-50.00
-100.00
-150.00
-200.00
-250.00
-300.00
-350.00
-400.00
-450.00
-500.00

————— —— — ——t— — S —— — i} T S e s s i

456.699677
578.456116
675.385498
730.370178
847.470337
976.823730
1230.048580
1587.736570
1683.770510
1868.692140
2372.067380
2517.481450
2492.900390
2498.846440
2652.060060
1997.152950
1657.479980
1375.959470
1139.082760
994 .909180
758.743164

491.239960
547.632813
710.825684
843.263977
920.136597
1082.016480
1261.090450
1864463750
2008.201290
2231.722660
2899.010990
3085.328610
3036. 156250
3138.648190
2896 .454830
2168.027340
1775.309200
1447. 122560
1247.505250
928.884766
708.669067

526.407532

593.535828

670.989990

896.003601
1083.997440
1195.936650
1428.512940
1988.249390
2512.905030
2715.664790
3628.908690
3872.859860
3777.719240
4022.724370
3079.425290
2371.619870
1898.489500
1610.798460
1165.334230

863.439392

755.308533

VALUES FOR SOURCE: QU1P3SQ5 w**

IN MICROGRAMS /M**3

X-COORD (METERS)

-350.00

-300.00

NETWORK TYPE: GRIDCARY *w*

*** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER **+

*ow

07716493
15:11:18
PAGE 36

560. 1646809

639.067749

732.581177

843.123413
1166.527100
1446.647220
1618.234380
2054 .604250
3211.542970
3380.684570
4681.756840
5009.073730
4964 .326660
4866.979490
3312.687990
2595.715090
2159.426760
1507.882450
1077.185300

924987854

798.481262

643.166626

686.236084

792.751343

928.377014
1093.949460
1584.402340
2029.185670
2310.048830
3712.630620
4563.402830
6294 .914550
6745.501950
6897.275390
5398.2463670
3748.812740
3042.048340
2031.270020
1384.474120
1160.500610

980.197937

854.088684

D-III-38

721.127930  719.939453  777.389832 846.512878

877.485962

967.929443
1061.038820
1216.395510
1480.313600
2279.670410
3052.777830
4077.442870
6485.114260
8953.493160
9704 .230470
9893.276370
5865.028320
4591.340330
2889.061520
1849.362300
1500.431400
1303.919310
1152.077390

990.937012

835.800598
1049.277340
1338.731930
1614.877080
1853.282960
2121.010990
3580.317380
5120.711910
9053.407230
14153.170%00
15912.387700
12237.858400
7727.253420
4460.793460
2649.385990
2232.645020
1882.102910
1471.970090
1126.626950
890.475952

906.557373
1071.657350
1287 .246950
1673.167240
2299.873780
3193.797610
4029.022220
6726.832520

996.851807
1192.853880
1455.359380
1818.570190
2342.431400
3245.4274%0
5165.814450
8903.305660

13063.851600 20056.244100
26011.740200 63355.710900
29490.679700 63251.863300

16396.371100
8264 .333980
4677.877930
3542.047120
2430.837160
1722.284790
1337.803100
1107.479980

932.260498

21083.335900
8829.588870
5045.251460
3098.8378%0
2310.012700
1794.149540
1435.316650
1175.606200

981.568115




*** 1SCLY2 - VERSION §3109 o=

“* MODELING OPTIONS USED:

Y-COORD
(METERS)

*** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER

*** RECEPTOR GRID AND 1987 METEORQLOGICAL DATA FOR CURRENT SCENARIO

CONC

RURAL  FLAT

DFAULT

*** THE ANNUAL AVERAGE CONCENTRATION

VALUES FOR SOURCE: OU1P3SQ5 ***

ww* NETWORK [D: ONSTEGRD ; NETWORK TYPE: GRIDCART **v

** CONC OF POLL1Y

50.00

IN MICROGRAMS/Mw*3 .

X-COORD (METERS)

100.00

150.00

200.00

250.00

+78%

*ww

yow

07716/93
15:11:18
PAGE 37

..................................................................

500.00
450.00
400.00
350.00
300.00
250.00
200.00
150.00
100.00
50.00
0.00
-50.00
-100.00
-150.00
-200.00
-250.00
-300.00
-350.00
-400.00
-450.00
-500.00

1124.091800
1349.401980
1650.840700
2066.768500
2662.681640
3559.933840
5022.078610
7585.052730
14629.275400

1127.516110
1349.989620
1645.510620
2049.445070
2620.436280
3462.444340
5858.232910
10564 .778300
19681.002000

1204.293950
1439.666140
1749.710570
227.574460
3617.373540
5197.170900
7289.852540
10548.387700
19769.109400

1253.463990
1640.357420
2261.769290
3077.974370
3854.527830
4893.148930
6578.905270
11395.166000
14425.818400

43191.308600 47572.535200 31701.097700 21212.207000
0.0D0000104583.375000 41234734400
73213.484400 75589.125000 34275.937500

27805.566400
11160.834000
6641.893550
4484.620120
3226.086670
2436.037350
1903.765870
1528.7078%0
1254.818850

28175.996100
13767.227500
7770.891110
4561.311040
3020.705320
2310.956540
1823.043480
1474, 193480
1216.569820

21141.214800
12587.575200
7470.175780

5634.660160°

4035.075200
2755.917240
1922.490840
1561.693850

1292.260860

21671.645500
19119.158200
14510.021500
10196.394500
7440.468750
4679.352050
3729.859860
3060.815920
2504.564700
1857.780030
1393.133060

1616.578250
1996829960
2386.941410
2886.990230
3644. 193120
4770.164060
7441.247560
8980.502930
11170.866200
13756.536100
13936.391600
11872.601600
11109.426800
7216.729490
6380.898930
4937.813480
3359.318600
2718.282710
2240.923100
1924.625610
1662.665890

D-III-39

1626.591800
1926.275880
2334.538570
2852.849380
3590.240480
5267.826170
6166.397950
6846.136720
9285.065430
9122.655270
9915.192380
8588.057620
7711.158200
6389.724610
4708.792480
4386.752930
3529.196290
2535.169430
2117.687740
1781.774050
1510.770870

1626.415280
1927.287110
2297.874020
2808.1315%90
3934.035890
4504.741700
4937.382810
$850.591800
7319.588380
6552.109380
7440.518070
6530.406250
5576.195800
5564.471190
3908.606200
3404 .379390
3206.029050
2654046390
1985.847290
1698.560300
14660.2646160

1619.206180
1893.584470
2261.940190
3056.285160
3441.513180
3732.689210
4190.402340
5186.871580
5429.246580
5193.229980
5797.378910
5143.432620
4380.021970
4413.939450
3567.750000
2922.418950
2579.378170
2449 .569580
2072.795170
1600.920170
1394 .580320

1589.737790
1864 .850830
2447 .4648730
2719.820310
2924 .831300

3251.217530

3603.997560
4579.252640
4116.251460
4218.550780
4648.468260
4161.740720
3609.674070
3454 .889160
3266.375000
2520.652340

~1

2268.291020 =

2024 .880130
1935.716920

1666.705930 - .. -

1320.395510
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w** ISCLT2 - VERSION 93109 **v *we HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER o=+ 07716/93
- we* RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO habaid 15:17:18
PAGE 38

-®* MODELING OPTIONS USED: CONC  RURAL FLAT DFAULT

we* THE ANNUAL AVERAGE CONCENTRATION VALUES FOR SOURCE: OU1P3SQ5 ***

w** NETWORK ID: ONSTEGRD ; NETWORK TYPE: GRIDCART ***

** CONC OF POLL1 IN MICROGRAMS/M**3 bl

Y-cooRp | X-COORD (METERS)
(METERS) | 400.00 450.00 560.00
500.00 | 1569.029540 1684.086060 1551.556030
450.00 | 2007.415530 1832.418210 1635.988770
400.00 | 2207.283450 1942.431270 1774.411250
350.00 | 2356.947270 2124.460450 1917.476320
300.00 | 2597.323970 2311.896730 2064 .469480
250.00 | 2843.058590 2498.396480 2293.481690
200.00 | 3306.105710 3018.296140 2592.149170
150.00 | 3616.047360 2894.670410 2424.649410
100.00 | 3419.716800 2899.915280 2490.587650
50.00 | 3496.837160 2947.580080 2520.044920
0.00 | 3813.942380 3188.478760 2707.551030
-50.00 | 3441.209470 2896.268550 2473.919190
<100.00 | 3028.454100 2579.123050 2224.647950
<150.00 | 2797.068850 2406.497070 2092.665040
-200.00 | 2864.235350 2353.67B470 1956.389770
-250.00 | 2270.780520 2139.627200 1998.923950
-300.00 | 1999.668090 1769.438480 1572.542480
-350.00 | 1813.025270 1625.255980 1440.257690
<600.00 | 1634.243290 1483.493970 1348.247190
-450.00 | 1570.557250 1349.133060 1241.489620
-500.00 | 1372.178470 1305.090580 1139.510740

:ngjﬁ*

D-III-40
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“** ISCLT2 - VERSION 93109 wwv ** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING SO METER *=« 07/16/93
- *** RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO bl 15:11:18

. PAGE 39
“* MODELING-OPTIONS USED: CONC  RURAL FLAT DFAULY

*** THE ANNUAL AVERAGE CONCENTRATION  VALUES FOR SOURCE: OU1P3SQ5 *ww
we* DISCRETE CARTESIAN RECEPTOR POINTS ***

** CONC OF POLL1 IN MICROGRAMS/M**3 bl

X-COORD (M)  Y-COORD (M) CoNC ' X-COORD (M) Y-COORD (M) CONC
-1825.00 -2865.00 44.214363 -3460.00 3870.00 18.778198
4722.00 1960.00 78.008347 : 6470.00 -4590.00 28.607359
5500.00 3460.00 52.487434 5000.00 2390.00 67.478531

D-III-41
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ew® |SCLT2 - VERSION 93109 wee

Y-COORD
(METERS)

w=* 4OT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER

*** RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO

CONC  RURAL FLAT

DFAULT

*** THE ANNUAL AVERAGE CONCENTRATION

ww* NETWORK ID: ONSTEGRD ;

** CONC OF POLL1

-450.00

-400.00

VALUES FOR SOURCE: OUIPITL ™

IN MICROGRAMS/M**3

X-COORD (METERS)

-350.00

-300.00

NETWORK TYPE: GRIDCART **v

-200.00

aow

e

-150.00

07/16/93
15:11:18 .
PAGE 40

-100.00

500.00
450.00
400.00
350.00
300.00
250.00
200.00
150.00
100.00
50.00
0.00
-50.00
-100.00
-150.00
-200.00
-250.00
-300.00
-350.00
-400.00
-450.00
-500.00

1597.383060
1673.934080
1825.967900
2020.558720
2470.653560
3170.410160
3534 .928960
3620.250980
3819.147950
4655.962400
5659.108400
5512.168950
5230.035640
5297.560060
5552.678710
5430.150390
4428.013670
3630.812990
3189.9733%0
2802.713130
2553.802490

1777.506840
1884 .827640
1982.740600
2175122310
2691.416260
3326.676760
4073.920900
4209.654300
4345.396970
5372.361330
6592.958500
6406.738280
6045.413570
6269.820310
6522.082030
5761.872560
4570.562500
3851.136960
3358.541750
3042.206050
2738.748540

1309

1798.424680
2118.899170
2262.521970
2396.001950
2649.406250
3459.277830
4539.325200
4942.518550
5047.399410
6272.478520
7780.185060
7539.144530
7066.613770
7501.106450
762B.086430
6083.515140
4747.621090
4104.756350
3688.842290
3292.083250
2729.183350

1731.045900
2156.632570
2579.398930
2778.692870
2958.926030
3541.781490
4868.261720
5864 .947750
6057.750980
7425.256840
9320.532230
9000.745120
8633.851560
9082.825200
8256.722660
6355838870
5126.666990
4572.203130
4040.080570
3300.340330
2519.799560

1671.060550
2080.339600
2645 . 066450
3213.287600
3493.272710
3743.920170
5178.448240
6972.310060
371.2837790
8934 .988280
11367 .402300
10930.438500
10728.585000
11146.516600
8901. 164530
6608. 192380
5806. 133790
5074 .444820
4079.913090
3048.382810
2237.616210

D~-III-42

1783.752080
2006.669920
2554.048100
3321.588130
4111.574710
4520.546880
5543.974610
7728.277830
9135.302730
11295.240200
14166.876000
13826.648400
13577.093800
12795.557600
9576.7324620
7597.027630
6553.166020
5170.082520
3768.537350
2687.365970
2365.871580

2131.701900
2287.324710
2456.547850
3213.023930
4295.633300
5441.395510
6162.896970
8706.993160
11529. 166000
14674 .235400
18131.091800
18240.349600
17547.189500
14361.580100

2559.415530
2818.469240
3103.056640
3405.777100
4265.174800
5768.307130
7522.955570
10281.677700
14158.574200
19694.671900

2581.854000
3107.420650
3779.298100
4309.363280
4902.620610
6405 .337890
8589.667970
11901.383800
18030.664100
28119.976600

24578.044900 36893.027300

24849.851600
22492.652300
16929.265600

35676.820300
28453.214800
19756.943400

10721.213900 12261.638700 13520.891600

8763.678710
6757.088870
4780.615230
3290.894040
2962.360840
2700.692630

9187.857420
6311.345210
4414 .335450
3929.655760
3499.933350
3124.746340

9283.675780
6212.698240
5349.485350
4631.4647270
3762.2189%90
3064.702390




w** ISCLT2 - VERSION 93109 o+

. “* MODELING OPTIONS USED:

Y-COORD
(METERS)

CONC

*** THE ANNUAL AVERAGE CONCENTRATION
we* NETWORK 1D: ONSTEGRD ;

** CONC OF POLL1

RURAL FLAT

DFAULY

IN MICROGRAMS/N**3

X-COORD (METERS)
100.00 150.00

VALUES FOR SOURCE: OUIPIT4

NETWORK TYPE: GRIDCART *++

200.00

478% .

*** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING SO METER ***
*¥* RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO

250.00

07/16/93
15:11:18
PAGE 41

hw

300.00 350.00

500.00
450.00
400.00
350.00
300.00
250.00
200.00
150.00
100.00
50.00
0.00
-50.00
~100.00
-150.00
-200.00
-250.00
-300.00
-350.00
-400.00
-450.00
-500.00

S — — —— ——— —— —— — —— it e S . ‘S " i, b SOt st

2463.107910
3001.948490
3705.925540
4641.261720
5907.230470
7309.550780
10106.447300
14450. 194300

2934.439210
3434 .946780
4078.107180
5136.616210
6696.063480
8950.300780

19985.357400

43294 .968800 56589. 168000 40046.140600127051.836000123501.680000 79098.382800 49974.582000 35116.675800
0.000000148334.719000 85866.578100 52969.250000 34662.523400
57049.226600 74891.281300 17643.533200 96022.171900110917.414000 £9749.703100 44506.785200 31583.220700

59920.357200 89247.398400

3767.904790
4470,723630
5389.442380
6621.211430
8322.874020
10957.118200

3991.932130
4741.240720
5719.866210
7029.687500

3874.495850
4577.365720
6000.282710

4487.848630
5885.101560
7758.730470

8348.979490 10306.920900

9159.980470 11713.640600 13387.237300
13865.534200 16643.023400 17134.900400

12354.608400 15523.576200 214612.939500 24746.013700 25810.716800

27233.929700 35336.117200 40674.914100 37878.710900
24678.119100 35834.371100 56288.796900 74784.0078B00 72494 .437500 546226.781300

0.000000

§572.403320
7073.009770
8510.227540
10174.546900
12524. 160200
17819.789100
24829.3246200
32710.308600
42203.281300

5878.774900 5569.716800
6819.724610 6371.726560
7955.515140 7623.595210
9507.554690 10280.001000
13145.737300 13595.761700
17956.570300 15958.487300
21542.685500 17749.789100
26599.316400 21686.248000
32401.146500 25219.808400
25576.871100
26242.410200
23296.002000

37776.261700 52433.023400 67852.335900 67101.046900 64151.781300 46422.718800 34553.449200 26482.873000 20153.787100
22416.591800 27346.662100 30055.085900 34732.207000 35046.726600 31561.474600 26215.082000 21168.990200 17372.357400

14458.696300 14881.332000 17211.492200 20659.722700 22427.359400 21551.759800 19705.369100 16200.734400

9091.399410 10518.334000
7297.390630 7677.504390
5604.524900 5742.883790
4373.425290 4410.782230
3461.104250 3588.849850
2773.404790 3131,372800

11804.164100
8734.122070
6902.856930
5587.250080
4612.207520
3870.449460

13674 .562500

13739. 145500 15083.570300 14925.284200 14511.131800 14093.762700 11926.004900
9410.366210 10809.835000 11632.990200 10598.119100

7116.942380
5764 .998050
4760.524900
3995.070310

7884 .903320
5833.064450
4465773440
3773.124270

D-III-43

9248. 183590
7077.686040
5475.453610
4274.547850

8609.387700
7361.014160
6319.926270
5053.566410

10559.527300 10574.914100
7845.896000 8166.149410
6575.700680 6216.8464730
5762.657230 5178.308590
5070.502440 4608.927730
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PR SN

*** HOT SPOT MODELING ron MAXIMUM ON SITE CONCENTRATIONS USING 50 METER =~ . 07/16/93 '
w** RECEPTOR GRID AND 1987 NETEOROLOGICAL DATA FOR CURRENT SCENARIO e 15:11:18

PAGE 42

“* MODELING OPTIONS USED: CONC  RURAL FLAT DFAULT

wwe THE ANNUAL AVERAGE CONCENTRATION  VALUES FOR SOURCE: OUIPITL ™
*#* NETWORK ID: ONSTEGRD ; NETWORK TYPE: GRIDCART ***

** CONC OF POLL1 IN WMICROGRAMS/M**3 bl

Y-COORD | X-COORD (METERS)
(METERS) | 400.00 450.00 500.00
500.00 | 5374.580080 5327.688960 5722.786130
450.00 | 6316.098430 6810.267090 7077.514650
400.00 | 8272.254880 8588.824220 7958.961910
350.00 | 10659.115200 9773.420900 &378.008790
300.00 | 12298.805700 10353.277300 8752.372070
250.00 | 13130.196300 10901.155300 10101.192400
200.00 | 15119.485300 13507.547900 12234.490400
150.00 | 18831.152300 16081.333000 12978.520500
100.00 | 19349.986300 15115.808600 11996.372100
50.00 | 19145.093800 15064.630900 12542.554700
0.00 | 20741.013700 16798.185500 13880.384800
-50.00 | 17699.652300 14338.151400 11951.002000
-100.00 | 154675.904300 12427.027300 10017.218800
=150.00 | 15180.734400 12647.850400 10342.653300
-200.00 | 11779.089800 10712.796900 9714.120120
-2350.00 | 9638.466090 B8232.464840° 7746.767580
-300.00 | 9144.031250 7574.303710 4379.658690
-350.00 | 8228.330080 7235.354980 4111.945310
-400.00 |  6509.953610 6587.315430 5870.457030
~450.00 | 5088.426270 5316.503910 5396.870610
=500.00 | 4319.526370 4247.408690 4438.145020

03}11

D-III-44
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hded 'lSCLTZ - VERSION 93109 wee *** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING S0 METER www» 07/716/93

- w** RECEPTOR GRID AKD 1987 METEOROLOGICAL DATA FOR CURRENT SCENAR]O ew 15:11:18

' PAGE 43
“* MODELING OPTIONS USED: CONC RURAL FLAT DFAULT

*** THE ANNUAL AVERAGE CONCENTRATION  VALUES FOR SOQURCE: OUIPITG wew

*** DISCRETE CARTESIAN RECEPTOR POINTS wwe

** CONC OF POLL1 IN MICROGRAMS/M**3 b

X-COORD (M)  Y-COORD (M) CONC X-COORD (M)  Y-COORD (M) CoNC
-1825.00 -2865.00 148.863617 ~3460.00 3870.00 63.720905
4722.00 1960.00 279.756622 6470.00 -4590.00 100.523552
5500.00 3460.00 186.053604 5000.00 2390.00 240.387207

, | T 0312

D-III-45
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*e® ISCLT2 - VERSION 93109 ***

218¢

“* MODELING OPTJONS USED:

Y-COORD |
(METERS) |

-500.00

*** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER

*** RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO

CONC  RURAL FLAT

DFAULT

¥ THE ANNUAL AVERAGE CONCENTRATION

= NETWORK ID: ONSTEGRD ;

** CONC OF POLL1Y

-450.00

-400.00

VALUES FOR SOURCE: OUIBPIT w**+

IN MICROGRAMS /M**3

X-COORD (METERS)

-350.00

-300.00

NETWORK TYPE: GRIDCART ***

-250.00

wee

e

07716793
15:11:18 .
PAGE 44

-100.00

..................................................................

{

|

|

I

l

[

I

|
100.00 |
50.00 |
0.00 |
-50.00 |
-100.00 |
-150.00 |
-200.00 |
-250.00 |
-300.00 |
-350.00 |
-400.00 |
-450.00 |
-500.00 |

496.777985
525.824097
592.341187
676.447388
768.165283
916.801636
1200.749760
1261.995480
1398.488530
1518.959470
1998.115840
1894 .474000
1937.133420
1940.068970
2034 .896730
1630. 120480
1363.648070
1156.049680
971.362854
823.650146
728.469666

479.557434
600.125000
640.742798
729.859924
842.201538
964 . 739929
1339.270140
1481.195800
1629.230590
1787.588260
2400.885990
2263.534180
2306.983400
2351.446530
2273.257810
1738.171020
1458.330440
1210.472050
1012.982120
885.141357
654 .372864

T2
2

0313

o> o

482.647308
580.6164638
742.753784
799.729736
922.090637
1076.736080
1396.398680
1796.005740
1923.423830
2137.569090
2941.780030
2753.992680
2793.238770
2929.840090
2408.510010
1892.026610
1548.755000
1277.114750
1101.448970
792.7046285
638.865234

520.051392
585.656799
719.513062
944.311157
1027.556760
1201.985470
1422.633060
2188.638920
2318.214360
2606.090090
3692.131590
3425.391110
3488.053470
3594.704830
2561.697510
2047.887700
1659.696290
1408.842650
982.567688
773.263916
678.885803

556.761780
634.896179
726.925415
917.018311
1242.353390
1370.375240
1630.953250
2372.073970
2980.823490
3253.843750
4775.258790
4377.596190
4617.977540
3935.213130
2824.257080
2242.182620
1866.133180
1252.447630
956.743225
825.450317
715.768066

D-III-46

596.910950

682.386536

793.460756

928.242188
1211.841670
1709.648320
1919.974490
2486.140870
3940. 186770
4188.040530
642B.425290
5791.501460
6302.722170
4206.814450
3188.095460
2587.780030
1655.001590
1216.708130
1026.357670

872.035950

755.263855

747.589111

827.336121

901.563660
1020.864620
1229.345090
1680.779050
2502.017580
2882.544190
4835.778320
5884.599120
9154 .333980
8487.954100
7627.821780
4869.706050
3819.392090
2294 .443120
1602.658450
1311.799680
1133.660520
1009.261050

884.872070

713.928040

881.360168
1109374150
1337.058590
1517.066280
1708.623540
2498.000000
4023.791260
5684.080570
8953.780270
14044519500
13386.825200
9021.637700
6211, 145510
3407.364260
2212.677000
1890.880490

1613.630850.

1294 .576660
1001.233340
794.159180

777.301392
909.280762
1078.542360
1358.904300
1826.137700
2497.698240
3068.437010
4£363.667480
7479.843260
14543.238300
25449.507800
21502.707000
11693.091800
5888.973140
3772.375980
2969.969240
2087.949710
1504.733520
1175.409420
981.37375
831.926086




*¥* I1SCLT2 - VERSION 93109 #»v

' -** MODELING OPTIONS USED:

Y -COORD
(METERS)

+78&

ww* RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO

CONC  RURAL FLAT

DFAULT

*** THE ANNUAL AVERAGE CONCENTRATION

*** NETWORK ID: ONSTEGRD ;

** CONC OF POLL1

50.00

VALUES FOR SOURCE: QUIBPIT we+

IN MICROGRAMS/M™*3

X-COORD (METERS)

100.00

150.00

NETWORK TYPE: GRIDCART ***

*¥* HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER w»v

oW

300.00

07/16/93
15:11:18
PAGE 45

350.0C

........................ ‘e B @ ® ® & ® e ® & @ @ & & & @ % ® ® ® ® @ ® ® e @ ® & @ = & % S w & o = ® = o o

500.00
450.00
400.00

-100.0
-150.00
-200.00

-250.00
. -300.00
-350.00

-400.00
-450.00
-500.00

830.602539
980.649780
1177.062990
14641.336670
1808.950070
2370.210450
3597.816410
5798.298830
10478.761700

60658.043000

13320.614300
6660.214360
3983.717530
2521.373780
1916.055910
1513.882200
1227.439580
1016.280460

856.120300

1120.955200
1353.676510
1668.438600
2108.599120
2750.322750
3745.822020
5415.936520
8479.329100
17671.099600

16695 .691400
8269.176760
5296.637700
3668.661130
2694 .7846380
2064 .786130
1632.569090
1323.545900
1095.125490

1138.058590
1372.333500
1687.538210
2125.107670
2756.116210
3715.519290
6306.476560
12071.863300

1220.506230
1469.895260
1802.591670
2295.122070
3552.788330
5568.258790
8174.251460
12805.695300

1275.528320
1647.537840
2311.324950
3244.082030
4116.774410
5306.122070
7681.496090
13334.485500

26131.546900 24621.437500 17121.484400
26574 .306600 56628.418000 735674.921900 39991.480500 22834 .2461700
0.000000128579. 164000 47711.234400 23910.177700
36181.058600 50160.101600 55144.511700 30750.255900

20326.500000
10023.030300
5524.216800
3456.421390
2573.689450
1989.555910
1583.251100
1289.797240
1071.188230

17722.683600
9745 .643550
6700. 187990
4711.236820
3118.091310
2108.334960
1681.312380
1373.705320
1142.574100

18372.718800
12421.473600
9612.679690
5741.072750
4222.021000
3411.641360
2787.255860
2029.169920
1495.929080
1189.795170

D-III-47

1633.053710
2061.111080
2484 .447270
3026.475830
3864.725070
5303.009280
8364 .201170
9597.155270
13031.107400
13690.447300
15377.474600
11462.363300
9686.569340
6932.665530
6031.243650
3940.160640
3009.264650
2433.412350
2071.109620
1773.804440
1433.979980

1665.326050
1981.688350
2420.636230
2983.200440
3902.628420
5771.389650
84k 515140
7424.120120
10193.420900
8883.260740
10711.287100
7620.706540
7979.395020
5232.347170
4643.684080
4153.957520
2883.502930
2296.008540
1914 .268920
1609.198850
1394.122680

1661.443600
1980.800420
2377.026610
3001.864500
4230.465820
4640.699710
5175.778810
6486.628910
7191.031250
6715.523440
7905.175290
5836.575200
5802.688480
4759.098630
3689.212400

3335.721680 -

3039.853030
2207.764650
1812.653810
1547.745120
1329.324100

1652.249510
1942.082150
2386.948000
3240.292720
3507.868900
3865.756100"
4341.569340 "
5632.099120
5228.444820
5262.848140
6086.010250 -
4628.610350
4346.215330
4245.392580
3113.577150
2751.719970
2516.543210- - -
2324.956540
1748.810790
1469.886350 . . -
1278.466190




—_

Y-COORD
(METERS)

487

**e ISCLT2 - VERSION 93100 wwe

«** MODELING OPTIONS USED:

400.00

CONC  RURAL FLAT

DFAULT

*** THE ANNUAL AVERAGE CONCENTRATION  VALUES FOR SOURCE: OUIBPIT **v

*** NETWORK ID: ONSTEGRD ; NETWORK TYPE: GRIDCART ***

** CONC OF POLL?

450.00

500.00

IN MICROGRAMS/M™*3

X-COORD (METERS)

*** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING S0 METER *wv*
ww* RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO

"o

07/16/93
15:11:18
PAGE 46
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500.00
450.00
400.00
350.00
300.00
250.00
200.00
150.00
100.00

50.00
0.00
-50.00

-100.00

-150.00

-200.00

-250.00

-300.00

-350.00

-400.00

-450.00

-500.00

1619. 188230
1947.802000
2565.934570
2749.751220
3000.588870
3337.958980
3881.182130
4467299320
4147.354000
4238.893550
4833.774410
3765.540280
3476.391110
3512.945070
2815.849120
2389.023190
2133.608400
1969.558960
1838.716670
1422.397710
1217.832640

1623.494870
2085.694090
2217.296140
2399.708980
2646.753660
2896.848140
3511.155030
3483.324460
3439.035400
3490.464600
3935.320070
3127.336910
2919.594730
2807.768310
2613.888430
2083. 125000
1891.371700
1704 .867070

1586.010380

1492.813960
1182.630370

1734.849490
1829.501950
1965.479740
2151.562260
2341.879390
2585.250980
3059.530760
2816.646000
2898.362060
2926.807620
3268.853760
26061.795410
2487.738710
2299.232180
2361.360840
1858.989260
1680.737670
1535.504520
1395.310670
1307.507200
1241.680420

D-III-48
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*** 1SCLTZ - VERSION 93100 wwe *** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING S0 METER w=+ 07/16/93
— . *** RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO e 15:11:18
' . PAGE 47

“* MODELING OPTIONS USED: CONC  RURAL FLAT DFAULY

*** THE ANNUAL AVERAGE CONCENTRATION  VALUES FOR SOURCE: OU1IBPIT wee

*** DISCRETE CARTESIAN RECEPTOR POINTS ***

** CONC OF POLL1 IN MICROGRAMS/M**3 bl

X-COORD (M)  Y-COORD (M) CONC X-COORD (M)  Y-COORD (M) CoNC
-1825.00 -2865.00 41.534149 <3460.00 3870.00 17.835642
4722.00 1960.00 75.7744% 6470.00 -4590.00 27.469433
5500.00 3460.00 50.828487 5000.00 2390.00 65.545303

D n318

D-III-49




—- 4987

w** ISCLT2 - VERSION 93109 *** w&* HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER ==+ 07/16/93
- w** RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO e 15:11:18
PAGE 48

“* MODELING OPTIONS USED: CONC RURAL FLAT DFAULT

we* THE ANNUAL AVERAGE CONCENTRATION VALUES FOR SOURCE GROUP: SGOUIPT1 w**
INCLUDING SOURCE(S): QUIPITY ,

wo* NETWORK ID: ONSTEGRD ; NETWORK TYPE: GRIDCART ***

** CONC OF POLLY IN MICROGRAMS/M**3 e

Y-coorD | X-COORD (METERS)

(METERS) | -500.00 -450.00 -400.00 -350.00 -300.00 -250.00 -200.00 -150.00 -100.00
500.00 | 1022.053160 1085.831300 1296.783450 1421.270020 1373.525880 1404.821170 1479.903320 1840.248540 2192.871340
450.00 |  11256.456670 1189.198120 1380.903080 1642.401000 1613.959470 1581.564700 1675.514650 2111.441610 2534.762210
400.00 | 1244.236820 1325.261230 1466.339360 1785.710330 1913.416500 1835.048970 1913.940920 2448.836430 2963.637210
350.00 | 1486.657590 1484.143800 1589.042360 1939.542240 22B8.416750 2222.513870 2208.559080 2875.749270 3511.170170
300.00 | 1893.147460 1808.600340 1805.134520 2099.230470 2614.258060 2723.565920 2578.519290 3426.845460 . 4224.821780
250.00 | 2292.108150 2355.591310 2250.421630 2254.238280 2915.233150 3381.205320 3254.103760 4155.359380 S5178.059080
200.00 | 2478.807860 2904.387210 3012.533450 2879.966800 3244.398680 4159.378420 4184.982910 5145.962400 6489.020020
150.00 | 2647.068120 3173.587650 3797.974610 3989.422850 3977.421880 4831.912110 5495.569340 6769.690430 8357.000000
100.00 | 3363.845700 3411.985110 4204.234380 5171.976070 5529.932620 6244.960940 7392.650390 9454.234380 11152.445300.
50.00 | 4680.561040 5056.764650 5383.854000 6113.254880 7433.739750 B8794.131840 10459.351600 13835.923800 19229.693400
0.00 | 5303.461430 6495.558590 7791.831050 8817.907230 10796.494100 13034.163100 16039.861300 23522.396500 35688.414100
-50.00 | 5446.415530 6776.837890 B614.766600 11232.133800 15130.850600 20508.462900 30679.814500 50881.703100 69648.992200
=100.00 | 7425.901370 9140.899410 11532.711900 15379.068400 21684.128900 32330.960900 59292.718800 69052.421900 0.000000
-150.00 | 8266.471680 10228.296900 12975.816400 17254.029300 24718.720700 37845.773400 685602.625000 91156.015600 0.000000 {
-200.00 |  7639.341800 9632.005860 12539.340800 16782.572300 23299.744100 32608.550800 47137.531300 71701.125000 70976.671900
-250.00 | 8014.775390 10048.896500 12781.612300 14587.514400 17415.355500 21410.755900 25055.091800 31296.021500 36285.914100
-300.00 | TB7B.349610 8514.426760 9346.405270 10570.973600 12161.930700 13752.050800 14661.638700 16121.943400 19757.822300
-350.00 | 5999.278860 6239.097660 7118.969240 8350.208980 B8783.257B10 8864.635740 9236.916020 10716.000000. 11811.610400
-400.00 |  4675.613770 5307.591800 6061.793950 6250.409180 S775.867190 6070.785640 6683.561520 7451.470700 8617.325200
+450.00 |  4099.411130 4589.239260 4666.700680 4226.924800 4176,27B320 5113.969240 4954.343750 5488.094240 6648.625000
-500.00 | 3589.748290 3514.202880 3274.233400 3001.195070 3662.055180 4119.496290 3748.172850 4399.703610 5277.515140

g

¢
S Tae
SE
~

0:317 D-III-50
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we* ISCLT2 - VERSION 93100 ***

“ MODELING OPTIONS USED:

Y -COORD
(METERS)

500.00
450.00
400.00
350.00
300.00
250.00
200.00
150.00
100.00
50.00
0.00
-50.00
-100.00
-150.00
-200.00
-250.00
-300.00
-350.00
-400.00
-450.00
-500.00

!
l
|
|
|
!
|
|
I
I
!
I
|

2168.730710
2501.764890
2917.691410
3445 .843260
4129.672850
5035.244140
6703.461910
10010.714800
15179.497100
23647.652300

498%

wwe RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO

CONC

RURAL FLAY

DFAULT

**% THE ANNUAL AVERAGE CONCENTRATION
INCLUDING SOURCE(S):

*v* NETWORK 1D: ONSTEGRD ;

** COMC OF POLL1

2206.352290
2539.222410
2952.259030
3472.513670
4628.812990
6365 .866210
8822.394530
12366.405300
16507.806600

50.00

2285.385990

2692.464600

3491.406980
4541 .077640
5936.591310
7760.972660
9476.303710
11698.470700
17055.716800

OUIPITY

VALUES FOR SOURCE GROUP:

IN MICROGRAMS/M**3

X-COORD (METERS)

100.00

2734.1046740
3415.736570
4287.690920
5207.167480
6128.001950
7263.800780
8666.940430
12112.504900
17234 .445300

25982.525400 24886.789100 21134.835900
45048.699200 41370.773400 34670.472700 27029.408200
92253.765600 65732.031300 45886.265600 32558.369100

163625.531000 93172.593800 52466.890600 34563.347700 23899.252000

| 153793.469000 89133.656300 48637.953100 32521.388700 22891.373000

| 83767.117200 57429.179700 39272.558500 27054.919900 19681.212900

39931.300800 35131.320300 27929.062500 21590.743700 1749%.935500
21626.685500 21951.459000 19754.351600 15929.177700 13274.603500
16156.029300 14209.636700 14001.682500 13530.041000 11279.887700
9582.805660 11047.154300 9761.728520 9764.910160 9843.962890
6643.325200 8024.907710 B114.729980 7040.949220 7378.865720
4974.135740 5921.811040 6807.246580 6057.964360 5446.814940

150.00

3259.722410
3737.190670
4285.7504%0
4940.697270
5722.521000
6796.255860
9270.834960
12666.200200
15120.513700
17208.939500
21703.394500
23384.695300

D-III-51

NETWORK TYPE: GRIDCART ***

200.00

3176.398930
3581.176510
4075.0946240
4749.755370
5563.450680
7338.436520
9710.733400
11354 .466800
121461.994100
14598.472700
18404 . 189500
17291.650400
18059.550800
17749.603500
14775 .744100
14500.074200
11428.857400
8892.476560
8423.976560
7484 .809570
5779.566410

SGOUTPYY www

250.00

3079.542720
3515.577640
4029.011470
4644.810550
5963.657230
7689.762210
8845.133790
9392.851560
10219.040000
12927.520500
14317.951200
13089.499000
14420.715800
14172.021500
11377.292000
11408.147500
10228.841800
7740.704100
6845.225590
6532.870120
5886.086430

*e* HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER ***

-

300.00

3070.087400
3476.373290
3948.209720
4949.848140
6247.232910
7090.802250
7477.558110
7947.782710
9368.803710
11455.719700
11281.843300
10279.052700
11781.336900
11579750000
9243.965820
9128.897460
9142.356450
7211.632810
5791.314450
5434.327150
5217.348140

07/16/93
15:11:18
PAGE &9

3033.366460
3408.577150
4193.344730
5188.788570 .
5816.600590
6098.964840
6451.646000
7026.186520
8548.415040
9700.786130
9018.966800
8655.065430
9807.972660
9642.767580
7819.227050
7416.050290
7608.287600
6661977540
5206.564450
4689657710
4421.770020
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wwe SCLT2 - VERSION 93109 wov

1

“* MODELING OPTIONS USED: CONC RURAL FLAT

Y-COGRD
(METERS)

*** THE ANNUAL AVERAGE CONCENTRATION

INCLUDING SOURCE(S):

*** NETWORK ID: ONSTEGRD ;

** CONC OF POLL1

450.00

500.00

DFAULT

auIPITY ,

NETWORK TYPE: GRIDCART *+*

IN MICROGRAMS/M™*3

X-COORD (METERS)

VALUES FOR SOURCE GROUP: SGOU{PT1 #w+

©c.wew 4OT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER <=
*e* RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO

-l

07/16/93
15:11:18
PAGE 50

..................................................................

500.00
450.00
400.00
350.00
300.00
250.00
200.00
150.00
100.00
50.00
0.00
-50.00
=100.00
-150.00
-200.00
-250.00
-300.00
-350.00
-400.00
-450.00
-500.00

. — — — — —— — — —— ————— —— ——— — v wr— o o

2976 .166260
3605.323730
4392.950680
4877.176760
5081.112300
5344.631350
5789.346680
6518.738770
7789.719240
7968.599120
7303.562990
7389.432620
8294 .603520
8157.758790
6704 .740720
6155.192380
6339.823730
6131.390630
4950.364260
4213.767580
3876.476810

3136.819580
3772.447270
4156.236330
4313.614750
4519.938480
4864 . 236330
5212.372560
5066 .681150
7025.535160
6610.010740
6274 .583010
6384 .546390
7109.081050
6994 .541990
5816.478520
5381.679690
5336.054690
5438.6274640
4668.130860
3798.785400
3534.805660

3278.115230
3587.763180
3711.827880
3877.258790
4154.724610
4436.907710
4816.514160
5644 .826170
5949.097660
5533.084910
5497.397950
5573.585940
6163.192870
6066.404300
5096.927250
4746.903810
4532.876950
4667.153320
4391.483400
3619.500240
3231.436520

D-III-52
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*** ISCLT2 - VERSION 93109 wo+ *** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING S0 METER we* 07/16/93
- *** RECEPTOR GRID AND 1987 METEORQLOGICAL DATA FOR CURRENT SCENARIO kel 15:11:18
PAGE 51

“* MODELING OPTIONS USED: CONC  RURAL FLAT DFAULT

&% THE ANNUAL AVERAGE CONCENTRATION VALUES FOR SOURCE GROUP: SGOUIPTY wew
INCLUDING SQURCE(S): oUIPITY ,

- *w* DISCRETE CARTESIAN RECEPTOR POINTS ***

** CONC OF POLL1 IN MICROGRAMS /M**3 il

X-COORD (M)  Y-COORD (M) CONC X-COORD (M)  Y-COORD (M) CONC
-1825.00 -2865.00 128.272934 -3460.00 3870.00 50.567192
4722.00 1960.00 203.674042 ' 6470.00 -4590.00 79.180611
5500.00 3460.00 140.507401 5000.00 2390.00 180.162872

D-III-53
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wew SCLT2 - VERSION 93109 »**  w»we ygoT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER w==* 07/16/93

~ woe RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO St 15:11:18

) PAGE 52

2. uOOFLING GPTIONS USED: CONC  RURAL FLAT DFAULT

*** THE ANNUAL AVERAGE CONCENTRATION  VALUES FOR SOURCE GROUP: SGOUIPTZ ww+
INCLUDING SOURCE(S): oIPIT2 ,
- *** NETWORK 1D: ONSTEGRD ; NETWORK TYPE: GRIDCART ww+
** CONC OF POLL1 IN MICROGRANS/M**3 -

Y-COORD | X-COORD (METERS)

(METERS) | -500.00 ~450.00 -400.00 -350.00 -300.00 -250.00 -200.00 -150.00 -100.00
500.00 | 657.237976  699.157227  740.474915  780.015869 944.41497B  1003.842350 984.658569 1052.983760 1126.928710
450.00 | 767.320984 772.108521 825.896851 87B.967651 1013.139470 1194.974610 1146.892820 1205.386110 1299.271850
400.00 | 964 .344849 916.487366 9246.942200 994.990417 1080.419190 1358.994020 1397.317750 1394.202640 1515.935550
350.00 | 1084.350590 1177.302000 1119.222780 1130.776000 1222.817870 1492.195560 1723.253050 1633.125980 1793.702640
300.00 | 1152.468510 1340.809200 1472.508420 1399.883040 1415.870610 1629.735840 2112.983640 2082.535400 2158.119380
250.00 | 1313.507930 1434.897220 1701.542850 1896.278560 1804.395390 1826.697270 2405.552250 2707.283200 2649.541750
200.00 | 1497.053470 1652.944950 1836.238650 2231.254150 2535.222660 2418.360110 2730.824710 3597.349120 3509.284180
150.00 | 1973.594850 2023.990480 2141.386470 2432.712650 3053.056640 3562.026120 3431.768070 4467.274900 4988.372070
100.00 | 2483.646970 2879.383790 3096.645250 3268.943360 3371.339840 4423.823730 5370.195800 6128.568850 7431.083500
50.00 | 2562.892580 3104.621090 3820.910640 4785.836430 5485.218260 6158.998540 7471.176760 9484.295900 12512.820300

0.00 | 2809.720460 3316.350340 3977.903560 5019.941410 6601.946290 8997.443360 12081.322300 146973.205100 26376.337900
-50.00 I 3605.745610 4349.377930 S355.394040 6763.383790 8824.005860 12196.937500 18490.595700 30781.761700 62202.351600

-100.00 | 3979.203370 4B25.288090 S97S.736330 7594.114750 9971.460940 13887.787100 21433.960900 36175.398400 74477.007800

-150.00 | 3781.276610 4550.685080 5580.723430 7204.251950 9730.775390 13662.798800 18766.138700 25806.630900 37334.003900

-200.00 | 3806.186520 4717.773930 S5951.844240 7661.623540 B8912.919920 10077.192400 12165.292000 14604.810500 16396. 785200

-250.00 | 4033.591310 4798.526370 5215.484330 5602.719730 5890.801270 7237.535160 8300.123050 8317.499020 B8777.562500

-300.00 l 3422.332760 3584.904790 3799.028810 4181.775390 4932.291020 5440.295900 4837.386720 5486.920900 S708.347660

-350.00 | 2677.267330 2889.116940 3110.929200 3564.222170 3836.261720 3401.350340 3480.370360 4315.436720 3882.190430

-400.00 | 2265.299320 2399.694340 2690.914310 2B46.620360 2527.850830 2404.509280 2974.264160 3160.777590 2852.765630

-450.00 | 1905.123290 2101.491940 2195.212890 1954.961430 1869.050050 2084.995360 2550.403810 2354.698240 2303.455810

-500.00 ] 1685.905640 1744.6495240 1558.962770 1496.110110 1595.119870 1855.364870 2036.757450 1802.070920 1900.028810

{; hak 1
Y
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*** ISCLT2 - VERSION 93109 we+

“* MOOELING OPTIONS USED:

Y -COORD
(METERS)

w** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING S0 METER

*** RECEPTOR GRID AND 1987 METEOROLOGIEAL DATA FOR CURRENT SCENARIO

CONC

RURAL FLAT

DFAULTY

*¥* THE ANNUAL AVERAGE CONCENTRATION
INCLUDING SOURCE(S):

*e* NETWORK 1D: ONSTEGRD ;

=+ CONC OF POLL1

50.00

oUIPIT2

VALUES FOR SOURCE GROUP:

’

IN MICROGRAMS/Mw*3

X-COORD (METERS)

100.00

150.00

NETWORK TYPE: GRIDCART %+

200.00

SGOUIPT2 wew

250.00

-*ew

300.00

— 4787

Q7/16/93
15:11:18
PAGE 53

350.00 .

---------------------------------------------------------------

500.00
450.00
400.00
350.00
300.00
250.00
200.00
150.00
100.00
-50.00
0.00
-50.00
-100.00
-150.00
-200.00
-250.00
-300.00
-350.00
-400.00
-450.00
-500.00

1499.862430
1759.565670
2094.015630
2534.725590
3131.684080
3967.361330
5186.708980
7087.620610
10404 .690400
19036.449200

1557.992430
1828.696780
2176.884280
2634 .739500
3252.902830
4114.062990
5361.142580
8433.736330
14630.794900
26932.810500

50125.472700 67888. 148400
0.000000139991. 125000

10673.256800
7189.252440
5241.946290
3995. 164550
3143.636230
2537.319090

13138.094700
7908.549320
5199.837400
3984.738280
3147.234130
2546.926270

1597.734990
1871.151370
2220.368650
2675.389650
3336.693360
4940.237300
7380.368160
11219.798800
16053.714800
29116.437500

1670.032470
1950.749390
2673.860350
3376.256100
4634814940
6261.685060
7901.805180
10278.405300
16638.334000
24486.468800

1904 .026490
2463.594240
3200.682850
3930.070310
4732.895510
5750.715330
7235.194340
11168.324200
15387.417000
18822.238300

52717.453100 35056.890600 24847742200
79944 .289100 41572.355500 25303.533200

0.000000115199.867000 72433.195300 37757.195300 23552.294900
53786.851600 57130.062500 41754.050800 27667.130900
19741.857400 23531.326200 22860.332000 18337.816400

13334. 796900
9642.207030
6507.801270
4496.749020
3161.327150
2539.599610

12787.925800
8288.143550
6572.055920
5356.4657710
4083.914310
3051.492190

19681 .892600
14259. 126000
11415.054700
8508.092770
5702.175780
4652.459960
3948.339840
3371.930180

D-III-55

2334.836670
2703.698970
3150.592530
3693.539550
4472.545410
5532.438480
8051.849120
10614.497100
11608.479500
15129.829100
16957.697300
16986. 127000
16164.751000
13761.091800
11437.958000
8439.981450
7631.503420
6086. 148930
4306.503910
3555.352780
3005.947270

2250.816410
2592.945310
3060.443120
3634.411620
4377.735350
6093.295900
7770.851560
8379.919920
9647 .7464140
12734.812500
12039.903300
12789.772500
12199.522500
10011.385700
9957.787110
7127.373050
6071.807130
5708.493160
4576.370610
3373.933590
2855.247560

2230.441650
2586.613770
3015.543700

.3557.610110

4781.391600
5941.8564260
6339.354490
6912.692380
8577.407230
9899.233400
8808.911130
9985 .580080
9547.409180
7510.687010
7846.776370
6490.016600
4983.427250
4580.766600
4349.279300
3571.965240
2719.559570

2221.013430
2545.989260
2953.542720
3859.003420

4696.488280. -

4969.019040 *
5375.815430
6004 .749510
7598.592290
7611.733890
7134.499020
8015.342770
7680.984860
6172.002930

6161.064940 "

5851.059080
4380.348630
3867.545170
3582.580080
3427.347410
2869.781250
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*** ISCLT2 - VERSION 93100 we*

-* MODELING OPTIONS USED: CONC

Y -COORD
(METERS)

500.00
450.00
400.00
350.00
300.00
250.00
200.00
150.00
100.00
50.00
0.00
-50.00
-100.00
-150.00
-200.00
-250.00
-300.00
-350.00
-400.00
-450.00
-500.00

400.00

2188. 198490
2499.919920
3185.803220
3810.343280
4004 . 749760
4303.055180
4722.209470
5510.972170
6511.778810
5955.077640
5925.276860
6579.461910
6318.291500
5171.981450
4922.938480
5069.178220
4115.896480
3408. 175540
3090.412840
2881.863040
2773.416500

(G323

*w* QECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENAR1D

RURAL FLAT

DFAULY

*e* THE ANNUAL AVERAGE CONCENTRATION VALUES FOR SOURCE GROUP: SGOU1PT2 ***
INCLUDING SOURCE(S):

outPITZ ,

*** NETWORK [D: ONSTEGRD ; NETWORK TYPE: GRIDCART ™**

*= CONC OF POLL1

450.00

2150.524660
2686.693120
3162.439210
3300.984380
3525.393310
3843.737300
4165.175290
5034.317380
5262.1088%90
4897.008300
5001.144040
5500.912600
5292.867680
4400.091310
4123.381840
4172.977050
3827.307370
3014.752640
2768.953850
2528.068600
2371.603030

500.00

2301.079350
2675.847410
2780.035890
2949.411130
3191.403560
3442.599370
3840.809080
4593.194340
4300.430370
4211.675290
4279.545410
4670.363280
4501.810550
3791.919430
3580.075440
3474.008060
3541.245850
2838.226560
2486.780760
2295.302250
2113.789550

IN MICROGRAMS/M"*3 il

X-COORD (METERS)

D-III-56

*** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER ***

ow

07716793

15:11:18
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~** ISCLT2 - VERSION 93100 v~ *** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER =¥
- ’ w** RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO o

“* MODELING OPTIONS USED: CONC  RURAL FLAT DFAULT

*** THE ANNUAL AVERAGE CONCENTRATION  VALUES FOR SOURCE GROUP: SGOU1PT2 we+
INCLUDING SQURCE(S): ouUIPIT2 ,

- *** DISCRETE CARTESIAN RECEPTOR POINTS ***

** CONC OF POLLY N WICROGRANS/M**3 ~

X-COORD (M)  Y-COORD (M) CONC X-COORD (M)  Y-COORD (M) CONC
-1825.00 -2865.00 75.847496 -3460.00 3870.00 30.949781
4722.00 1960.00 127.745636 6470.00 -4590.00 48.432926
5500.00 3460.00 87.498642 5000.00 2390.00 112.596115

D-III-57

07/16/93
15:11:18
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wse 1SCIT2 - VERSION 93109 #w+  wwe 4OV SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING SO METER ww»» 07/16/93
*** RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO Sl 15:11:18 !
- PAGE 56
#* UODELING OPTIONS USED: CONC  RURAL FLAT DFAULT

Y-COORD
(METERS)

150.00
100.00
50.00
0.00
-50.00
-100.00
-150.00
-200.00
-250.00
-300.00
-350.00
-400.00
-450.00
-500.00

**» THE ANNUAL AVERAGE CONCENTRATION  VALUES FOR SOURCE GROUP: SGOUIPT3 w*v
INCLUDING SOURCE(S): outP3sal, ou1P3sQz, OUTP3SQ3, QUIP3SQL, OUIP3SES,

*w* NETWORK 1D: ONSTEGRD ; NETWORK TYPE: GRIDCARTY w**
** CONC OF POLL1 IN MICROGRAMS/M**3 bl

: X-COORD (METERS)
-500.00 -450.00 -400.00 -350.00 -300.00 -250.00 -200.00 -150.00 -100.00

5382.081540 5728.812500 6152.261230 6760.863280 7421.778810 7978.430840 8707.782230 9941.365230 11181,273400
6307.626950 6652.297360 7096.744630 7618.962400 8446.332030 9411.554690 10269.250000 11724.157200 13285.943400
7344 .289060 7857.101560 8405.848630 8833.547850 978B2.175780 11136.552700 12493.886700 14203.981400 16053.256800
8471.925780 9172.020510 10149.864300 10835.012700 11557.304700 13199.196300 15308.953100 17546.562500 19872.896500
9846.680660 10739.048800 12056.068400 13533.757800 14315.162100 16218.245100 19106. 173300 22419.480500 26234.330100
12266.935500 12956.427700 14116.383800 16514.197300 18582.017600 21017.339800 24771.293000 29632.291000 35946.679700
15116.511700 17045.591800 18600.187500 20878.570300 23948.685500 28076.343800 33829.632800 42967.359400 54830.277300
17584 .103500 20709.918000 24612.195300 28192.115200 33774.847700 40760.425800 50125.886700 48357.242200 94291.382800
20944 .867200 24744 .103500 29905.289100 36583.843300 46824.308500 61851.558600 B86426.773400129948.336000183979.328000
25778.029300 31770.302700 39287.882800 50486.605500 68528.671900 96614 .257800159221.391000217305.313000229379.281000
29656.316400 37116.222700 47755.964800 64947.914100 92220.171900134617.469000205478.484000333850.375000247764 .813000
32767.386700 41210.507800 53947.738300 74499.085900111632.555000165465 .359000137176.405000199695 . 594000313064 . 750000
32986.828100 41975.351600 544kt .293000 72446.359400104430. 180000153716.266000 B7554.484400224168.281000245062.000000
32567.099600 39804 .781300 49430.492200 59795.933800 74402.585900 97224.578100121535. 141000128060, 750000131366, 141000
30228.828100 33150.015600 37506.878900 43244.804700 49157.582000 55742.160200 $9786.824200 68793.203100 72495.734400
23107.947300 25254.968800 28561.226600 31615.265600 33059.988300 33283.234400 36903.789100 43427.492200 46442.250000
18622.287100 20975.728500 22638.986300 22528.668000 21548.742200 24049.539100 26613.759800 29794.668000 33041.707000
16035.447300 17008.509800 16426.875000 15383.771500 17088.308600 18797.683600 20150.212900 21482, 125000 24762.337900
13243.550800 12724.594700 11617.482400 12539.743200 14073 .983400 14832.856400 15697.716800 16765.683600 19051.334000
10157.664100 9209.705080 9653.798830 10981.689500 11709.448200 11886.387700 12574.333000 137356.1834600 14985.430700
7573.899410 7704.926760 8543.704100 9498.813480 9760.694340 9772.308590 10393.962900 11462.473600 12157.785200

75

(329 | D-III-58




ww* ISCLTZ - VERSION 93109 #»+

Y-

“** MODELING OPTIONS USED:

COORD

(METERS)

. © -300.00

500.00
450.00
400.00
350.00
300.00
250.00
200.00
150.00
100.00
50.00
0.00
-50.00
100.00
150.00
200.00
250.00

-350.00
-400.00

450.00
500.00

- i *w* NETWORK ID: ONSTEGRD ;

——
CONCENTRATIONS USING 50 METER w=*v
»ew

*** HOT SPOT MODELING FOR MAXIMUM ON SITE
*w** RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARID

CONC  RURAL FLAT DFAULT

w** THE ANNUAL AVERAGE CONCENTRATION  VALUES FOR SOURCE GROUP: SGOUTPT3 wew
INCLUDING SOURCE(S): OU1IP3SQ1, 0UIP3SQ2, OUIP3SQ3, OU1P3SQ4, OUTP3SQS,

NETWORK TYPE: GRIDCART #+*

*=.CONC OF POLLY  IN MICROGRAMS/M**3 "
| X-COORD (METERS)
| -50.00 0.00 50.00 100.00 150.00 200.00 250.00 300.00

12103.128900 12970.162100 15186.069300 16752.841800 17388.425000 16930.023400 16517.666000 16996. 140600
14651.066400 16266.586900 18831.490200 20386.103500 20422.187500 19732.765600 20243.927700 20982.695300
18279.205100 21079.328100 23838.671900 24989.757800 24157.046900 24594 .123000 25535.293000 25051.177700
23694261700 27677.5585600 30367.628900 30582.287100 30674.658200 31852.562500 31080.839800 28098.029300
32338.127000 37108.992200 39099.523400 40023.789100 40970.996100 39706.515600 35387.691400 30026.027300
46356.824200 50613.066400 54897.265600 55250.898400 52670.363300 45069.593800 38473.582000 33385.035200
67818.835900 77620.117200 80204.921900 73598.562500 63763.902300 52032.0446900 44722.789100 39725.019500
| 120162.766000130348.727000116503.547000 96595.148400 76799.320300 63253.566400 53099.281300 44201.332000
| 239313.719000227474.344000170483 .688000121575.398000 91260.570300 71198.421900 54860.875000 43016.617200
| 317884.0000003856153.594000224667.063000143908.688000 98556.054700 71870.007800 55116.660200 44013.418000
| 328833.938000397713.000000225552.078000137962.094000 93768.171900 69202.890600 54651.660200 44338.964800
| 393468.250000294482.594000178640.219000120161.336000 86763.882800 65511.183600 51100.070300 41059.828100
| 219925.875000169949. 125000128389.219000 94453.273400 72888.867200 57575.937500 46328.671900 37847.277300
| 119571.992000108134.227000 90639.703100 73424.984400 58666.324200 47649.773400 39840.687500 34008. 156300
76327.437500 72290.757800 65929.203100 57318.414100 50179.570300 41668.925800 34593.058600 29965.834000
50936.859400 50595.324200 47857.527300 43886.429700 39777.738300 35535.382800 30940.953100 26634 .359400
35309.789100 37281.398400 37598.668000 34623.273400 31467.146500 29146.546900 26631.432800 23533.976600
26581.408200 27472.316400 28952.312500 28587.785200 26177.394500 24274.447300 22503.777300 20598.644500
21117.480500 21272.941400 22219.203100 23089.853500 22196.986300 20559.199200 19370.736300 18125,248000
16785.201200 17204.683600 17972.519500 18501.431600 18565.791000 17785.986300 16691.3B8700 15836.373000
13568.601600 14298.964800 14809.223600 15234.029300 15402.975600 15072.596700 14602.244100 13856.654300

D-III-59

.................................
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350.00

17596.679700
20673.402300
22907.902300
24308.437500

26317.550800°* .

29906.453100 ' °

34789.039100

34727.328100 - -

34,908.753900 ",

36457 .402300
346745 .398400
34148.246100

31275.132800 -

28981.517600
26039.902300
23199.507800
20734.138700
18547.345700
16698. 144500
14943.418000
13239.268600




we® ISCLTZ - VERSION 93109 wwe

4783

«** MODELING OPTIONS USED:

Y -COORD
(METERS)

500.00
450.00
400.00
350.00
300.00
250.00
200.00
150.00
100.00
50.00
0.00
-50.00
-100.00
-150.00
-200.00
-250.00
-300.00
-350.00
-400.00
-450.00
-500.00

17401.027300
19083.705100
20126 .669900
21615.431600
23747.068400
27244 .343800
30275.050800
30055.947300
29040.003900
30792.904300
30985.347700
28998.279300
26235.828100
24772.037100
23079.699200
20655.695300
18715.320300
16619.414100
14999 .977500
13916.966800
12587.594700

CONC  RURAL FLAT

*** THE ANNUAL AVERAGE CONCENTRATION VALUES FOR SOURCE GROUP: SGOUTIPT3 e+
OUIP3SQ1, OUIP3SQ2, OUIP3SQ3, OUIP3SQ4, OUTP3SQS,

INCLUDING SOURCE(S):

*** NETWORK ID: ONSTEGRD ;

== CONC OF POLL1

450.00

16193.745100
16988.459000
18143.722700
19542.519500
21573.763700
26606 .642600
26392.585900
25224.955100
24876.416000
26380.494100
26510.892600
24955.519500
22559.334000
21234.043000
20429.996100
18462.865200
16809.902300
15122.304700
13622.385700
12656.253900
11819.045900

500.00

14567.637700
15487.017600
16597.902300
17868.359400
19865.722700
22129.875000
22381.851600
21559.097700
21705.656300
22886.087900
22974.867200
21732.332000
19787.209000
18396.316400
17965.8856700
16723.218800
15162.865200
146020.934500
12570.3838700
11470.946300
10847.616200

*** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER
ww* RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO

NETWORK TYPE: GRIDCART *w+
IN MICROGRAMS/M**3

X-COORD (METERS)

D-III-60
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*** ISCLT2 - VERSION 93100 waw *™* HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER *** 07/16/93
o *** RECEPTOR GRID AND 1987 METEOROLOGITAL DATA FOR CURRENT SCENARIO e 15:11:18
PAGE 59

“* MODELING OPTIONS USED: CONC  RURAL FLAT DFAULT .

*** THE ANNUAL AVERAGE CONCENTRATION  VALUES FOR SOURCE GROUP: SGOUIPT3 wwe
INCLUDING SOURCE(S): QUIP35a1, 0UTP3SA2, OU1P3SA3, OUTP3SA4, OUTP3sas,

- *** DISCRETE CARTESIAN RECEPTOR POINTS wwe

** CONC OF POLL1 IN MICROGRAMS /M**3 -

X-COORD (M)  Y-COORD (M) coNe X-COORD (M)  Y~COORD (M) conc
-1825.00 -2865.00 470.358887 -3460.00 38?0. 00 200.936905
4722.00 1960.00 811.782043 6470.00 -4590.00 300.913513
5500.00 3460.00 550.739746 5000.00 " 2390.00 705.285889
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*e* ISCLT2 - VERSION 93109 ***

“w= MODELING OPTIONS USED:

Y-COORD
(METERS)

500.00
450.00
400.00
350.00
300.00
250.00
200.00
150.00
100.00
50.00
0.00
-50.00
-100.00
-150.00
-200.00
-250.00
-300.00
-350.00
-400.00
-450.00
-500.00

-500.00

1597.383060
1673.934080
1825.967900
2020.558720
2470.653560
3170.410160
3534.928960
3620.250980
3819. 147950
4655.962400
5659.108400
5512.168950
5230.035640
5297.560060
5552.678710
5430.150390
4428.013670
3630.812990
3189.973390
2802.713130
2553.802490

*** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER

*** RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO

CONC

RURAL FLAT

DFAULT

*w* THE ANNUAL AVERAGE CONCENTRATION
INCLUDING SOURCE(S):

**® NETWORK 1D: ONSTEGRD ;

** CONC OF POLL1

-450.00

1777.506840
1884.827640
1982.740600
2175.122310
2491.416260
3326.676760
4073.920900
4209.654300
4345.396970
5372.361330
6592.958500
6406.738280
6045.413570
6269.820310
6522.082030
5761.872560
4570.562500
3851.136960
3358.541750
3042.206050
2738.748540

-400.00

1798.424680
2118.899170
2262.521970
2396.001950
2649.406250
3459.277830
4539.325200
4942.518550
5047.399410
6272.478520
7780.185060
7539. 1464530
7066.613770
7501.106450
7628.086430
6083.515140
6747 .621090
4£104.756350
3688.842290
3292.083250
2729.183350

oIPITS

VALUES FOR SOQURCE GROUP:

IN MICROGRAMS/M**3

X-COORD (METERS)

-350.00

1731.045900
2156.632570
2579.398930
2778.692870
2958.926030
3541.781490
4868.261720
5864 .947750
6057.750980
7425.256840
9320.532230
9000.745120
8633.851560
9082.825200
8256.722660
6366.838870
5126.666990
4572.203130
4040.080570
3300.340330
2519.799560

-300.00

1671.060550
2080.339600
2645 .0646450
3213.287600
3493.272710
3743.920170
$178.448240
6972.310060
377.237790
8934 .988280
11367.402300
10930.438500
10728.585000
11146.516600
8901. 144530
6608.192380
5806. 133790
5074 . 644820
4079.913090
3048.382810
2237.616210

D-III-62

NETWORK TYPE: GRIDCART ***

1783.752080
2006.669920
2554.048100
3321.588130
4111.574710
4520.544880
5543.974610
7728.277830
9135.302730
11295.240200
146166.876000
13826.648400
13577.093800
12795.557600
9576.732420
7597.027830
6553.166020
$170.082520
3768.537350
2687.365970
2365.871580

SGOU1PTL * v

2131.701900
2287.324710
2456.547850
3213.023930
4295.633300
5441.395510
6162.896570
8706.993160

" 11529. 166000
14674 .235400
18131.091800
18240.349600
17547.189500
14361.580100
10721.213900
8763.678710
6757.088870
4780.615230
3290.894040
2962.360840
2700.692630

*re

—ore

2559.415530
2818.469240
3103.056640
3405.777100
4265.174800
5768.307130
7522.955570
10281.677700
14158.574200

07716793
15:11:18
PAGE 60

2581.854000
3107.420650
3779.298100
4309.363280
4902.620610
6405.337890
8589.667970
11901.383800
18030.664100

19694 .671900 28119.976600

24578.044900
26849.851600
22492.652300
16929. 265600
12261.638700
9187.857420
6311.345210
4414 .335450
3929.655760
3499.933350
3124746340

36893.027300
35676.820300
28453.214802
19756.943400
13520.891600
9283.675780
6212.698240
5349.485350
4631.447270
3762.218990
3064 .702390
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** ISCLT2 - VERSION 93109 v+ *** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER *=** 07/16/93

- w** RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURREKT SCENARIO el 15:11:18

' . PAGE 61
® MODELING OPTIONS USED: CONC  RURAL FLAT DFAULT

#** THE ANNUAL AVERAGE CONCENTRATION  VALUES FOR SOURCE GROUP: SGOUTPTL we+
INCLUDIRG SOURCE(S): QUIPITS |,

- wo* NETWORK 10: ONSTEGRD ; NETWORK TYPE: GRIDCARY ***

** CONC OF POLL1  IN NICROGRAMS/M**3 -
Y-COORD | X-COORD (METERS)

(METERS) | ~50.00 0.00 50.00 100.00 150.00 200.00 250.00 300.00 350.00
500.00 |  2¢63.107910 2934.439210 3767.904790 3991.932130 3874.495850 4487.848630 5572.403320 S878.774900 5569.716800
450.00 |  3001.948490 3434.946780 4470.723630 4741.240720 4577.365720 5835.101560 7073,009770 6819.724610 &371.726560
400.00 | 3705.925540 407B.107180 5389.442380 5719.866210 6000.282710 7758.730470 8510227540 7955.515140 7623.595210
350.00 | 4641.261720 5136.616210 6621.211430 7029.687500 &348.979490 10306.920900 10174.546900 9507.554690 10280.001000
300.00 |  5907.230470 6696.063480 8322.874020 9159.980470 11713.640600 13387.237300 12524.160200 13145.737300 13595.761700
250.00 |  7309.550780 8950.300780 10957.118200 13865.534200 16643.023400 17134.900400 17819.789100 17956.570300 15958.487300
200.00 | 10106.447300 12354.608400 15523.576200 21412.939500 24746.013700 25810.716800 24829.324200 21542.685500 17749.789100

150.00 | 14450.194300 19985.357400 27253.929700 35336.117200 40674.914100 37878.710900 32710.308600 26599.316400 21686.248000 -
100.00 | 24678.119100 35834.371100 S56288.796900 74784.007800 72494 .437500 56226.781300 42203.281300 32401.146500 25219.808600 -
50.00 | 43294.958800 56589.168000 40046.140600127051.836000123501.680000 79098.382800 49974.582000 35116.675800 25576.871100
0.00 | 59920.367200 89247.398400  0.000000  0.000000148834.719000 85856.578100 52969.250000 34662.523400 26242.410200
-50.00 | 57049.226600 74891.281300 17643.533200 96022.171900110917.414000 89749.703100 44506.785200 31583.220700 23296.002000

-100.00 | 37776.261700 52433.023400 67852.335900 67101.046000 64151.781300 46422.718800 34553.449200 26482.873000 20153.787100
-150.00 | 22416.591800 27346.662100 30055.085900 34732.207000 35046.726600 31561.474600 26215.082000 21168.990200 17372.357400
*200.00 | 14458.696300 14881.332000 17211.492200 20659.722700 22427.359400 21551.759800 19705.369100 16200.734400 13674.562500
' -250.00 |  9091.399410 10518.334000 11804.164100 13739.145500 15083.570300 14923.284200 14511.131800 14093.762700 11926.004900
-300.00 | 7297.390630 7577.504390 8734,122070 9410.366210 10809.835000 11632.990200 10598.119100 10559.527300 10574.914100
-350.00 | 5604.524900 5742.883790 6902.856930 7116.942380 7886.903320 9248.183590 8509.387700 7B45.896000 8166.149410
-400.00 |  4373.425290 4410.782230 5587.250980 5764.998050 5833.064450 7077.888040 7361.014160 6575.700680 6216.844730
-450.00 | 3461.104250 3688.849850 4612.207520 4760.524900 &465.773440 S5475.453610 6319926270 5762.657230 5178.308590
-500.00 | 2773.404790 3131.372800 3870.449460 3995.070310 3773.126270 4274.547850 5053.566410 5070.502440 4608.927730

D-III-63
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wev ISCLT2 - VERSION 93109 ***  =w= yor SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER =++ 07/16/93

' sw+ RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO wee 15:11:18

- PAGE 62
== HODELING OPTIONS USED: CONC RURAL FLAT DFAULT

*** THE ANNUAL AVERAGE CONCENTRATION  VALUES FOR SOURCE GROUP: SGOUTPTS w++

INCLUDING SOURCE(S): oUIPITS |,
- *w* NETWORK ID: ONSTEGRD ; NETWORK TYPE: GRIDCART ***

** CONC OF POLLY IN MICROGRAMS/M**3 bl

Y-cooRD | X-COORD (METERS)

(METERS) | 400.00 450.00 500.00
500.00 | 5374.580080 5327.688960 S5722.78130
450.00 | 6316.098630 6810.267090 7077.514650
400.00 | B272.254880 8588.824220 7958.961910
350.00 | 10659.115200 9773.420900 B8378.008790
300.00 | 12298.805700 10353.277300 8752.372070
250.00 | 13130.196300 10901.155300 10101.192400
200.00 | 15119.484300 13507.547900 12234.690400
150.00 | 18831.152300 16081.333000 12578,520500
100.00 | 19349.986300 15115.808600 11996.372100
50.00 | 19145.093800 15064.630900 12542.554700
0.00 | 20741.013700 16798.185500 13880384800
-50.00 | 17699.652300 14338.151400 11951.002000
-100.00 | 15675.906300 12427.027300 10017.218800
-150.00 | 15180.734400 12647.860400 10342.653300
-200.00 | 11779.089800 10712.796900 9714.120120
-250.00 | 9638.564990 B8232.464840 7746.767580
-300.00 | 9144.031250 7574.803710 &379.658590
-350.00 | 8228.330080 7235.354980 6111.945310
-600.00 |  6509.953610 6587.315430 $870.457030
-450.00 | 5088.426270 5316.503910 5396.870610
-500.00 |  4319.526370 4247.408690 4438.145020

0331

D-III-64




.. 4v8% .

*** 1SCLTZ - VERSION 93109 wwe *** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING SO METER wwe
- *** RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO wew

“** MODELING OPTIONS USED: CONC  RURAL FLAY DFAULT

*** THE ANNUAL AVERAGE CONCENTRATION VALUES FOR SOURCE GROUP: SGOUTPTS ww»
JNCLUDING SOURCE(S): oUIPITL |,

- #** DISCRETE CARTESIAN RECEPTOR POINTS ***

** CONC OF POLLY IN MICROGRAMS/M**3 el
X-COORD (M)  Y-COORD (M) COoNC X-COORD (M)  Y-COORD (M) CONC
-1825.00 -2865.00 148.863617 -3460.00 3870.00 63.720905
4722.00 1960.00 279.756622 6470.00 -4590.00 100.523552
5500.00 3460.00 186.053604 5000.00 2390.00 240.387207
. 2 é ;

D-III-65
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wow ISCLT2 - VERSION 93109 *»*

wee RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO

+s~MODELING OPTIONS USED: CONC RURAL FLAT

Y - COORD
(METERS)

500.00
450.00
400.00
350.00
300.00
250.00
200.00
150.00
100.00
50.00
0.00
-50.00
-100.00
-150.00
-200.00
-250.00
-300.00
-350.00
-400.00
-450.00
-500.00

496.777985
525.824097
592.341187

- 676.447388

768.165283

916.801636
1200.749760
1261.995480
1398.488530
1518.959470
1998.115840
1894 .474000
1937.133420
1940.0568970
2034.896730
1630. 120480
1363.648070
1156.049680

971.362854

823.650146

72B.469666

DFAULT

"% THE ANNUAL AVERAGE CONCENTRATION
INCLUDING SOURCE(S):

W% NETWORK ID: ONSTEGRD ;

** CONC OF POLLI

-450.00

-400.00

QU1BPIT ,

VALUES FOR SQURCE GRQUP:

IN MICROGRAMS/M**3

X-COORD (METERS)

-350.00

-300.00

NETWORK TYPE: GRIDCART w**

-250.00

SGOU1BPT w*

-200.00

*we HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER **~

"o

-150.00

07/16/93
15:11:18 ‘

PAGE &4

-100.00

....................................................

479.557434
600.125000
640.742798
729.859924
842.201538
964 . 739929
1339.270140
1481.195800
1629.230590
1787.588260
2400.885990
2263.534180
2306.983400
2351.446530
2273.257810
1738.171020
1458.330440
1210.472050
1012.982120
885.141357
654.372864

482.647308
580.616638
742.753784
T799.729736
922.090637
1076.756080
1396.398680
1796.005740
1923.423830
2137.569090
2941.780030
2753.992680
2793.238770

2929.840090.

2408.510010
1892.026610
1548.755000
1277116750
1101.448970

792.704285

638.865234

520.051392
585.656799
719.513062
9464 . 311157
1027.556760
1201.985470
1422.633060
2188.638920
2318.214360
2606.090090
3692.131590
3425.391110
3488.053470
3594 .704830
2541.697510
2047.887700
1659.696290
1408.842650
982.567688
773.263916
678.885803

556.761780
634.896179

. 726.925415

917.018311
12462.353390
1370.375240
1630.953250
2372.073970
2980.823490
3253.843750
4775.258790
4377.596190
4617.977540
3935.213130
2824.257080
2242.182620
1866.133180
1252.447630

956.7643225

825.450317

715.768066

D-III-66

596.910950

682.386536

793.460754

928.242188
1211.841670
1709.648320
1919.974490
2486.140870
3940.186770
4188.040530
6428.425290
5791.501460
6302.722170
4206.814450
3188.095460
2587.780030
1655.001590
1216.708130
1026.357670

872.035950

755.263855

747.589111

827.336121

901.563660
1020.864620
1229.345090
1680.779050
2502.017580
2882.544190
4835.778320
5884.599120
9154 .333980
8487.954100
7627.821780
4869.706050
3819.392090
2294 .443120
1602.658450
1311.799680
1133.660520
1009.261050

884.872070

713.928040
881.360168
1109.374150
1337.058590
1517.066280
1708.623540
2498.000000
4023.791260
5684 .080570
8953.780270
14044 .519500
13386.825200
9021.637700
6211.145510
3407.364260
2212.677000
1890.880490
1613.630860
1294.576660
1001.233340
794.159180

777.301392
909.280762
1078.542360
1358.904300
1826.137700
2497.698240
3068.437010
4363.667480
7479.843260
14543.238300
25449.507800
21502.707000
11693.091809
5888.973140 e
3772.375980
2969.969240
2087.949710
1504.733520
1175.4094620
981.372375
831.926086
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“** 1SCLTZ - VERSION 93109 w»* “** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING SO METER =« 07/16/93

- *** RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO e 15:11:18

' PAGE 65
“* MODELING OPTIONS USED: CONC  RURAL FLAT DFAULTY

w** THE ANNUAL AVERAGE CONCENTRATION  VALUES FOR SOURCE GROUP: SGOU1BPT #»v
INCLUDING SOURCE(S): OQUIBPIT ,

- *w® NETWORK ID: ONSTEGRD ; NETWORK TYPE: GRIDCARY ***

** CONC OF POLL1 N WICROGRAMS/M**3 -~
Y-COORD | : X-COORD (METERS)
(METERS) | -50.00 0.00 50.00 100.00 150.00 200.00 250.00 300.00 350.00

500.00 |  830.602539 1120.955200 1138.058590 1220.506230 1275.528320 1633.053710 1665.326050 1661.443600 1652.249510
450.00 |  980.649780 1353.676510 1372.333500 1469.895260 1647.537840 2061.111080 1981.688350 1980.800420 1942.082150
400.00 |  1177.062990 1668.438600 1687.538210 1802.591670 2311.324950 2484.447270 2420.636230 2377.026610 2386.948000
350.00 |  1441.336670 2108.599120 2125.107670 2295.122070 3244.082030 3026.475830 2983.200440 3001.864500 3240.292720
300.00 | 1808.950070 2750.322750 2756.116210 3552.7B8330 4116.774410 3864.726070 3902.628420 4230.465820 3507.868900 .
250.00 |  2570.210450 3745.822020 3715.519290 5568.258790 5306.122070 5303.009280 5771.389650 4640.699710 3865.756100
200.00 |  3597.816410 5415.936520 6306.476560 B174.251460 7681.496090 8364.201170 6464.515140 S5175.778810 4341.569340
150.00 | 5798.298830 8479.329100 12071.863300 12805.695300 13334.685500 9597.155270 7426.120120 6486.628910 5632.099120
100.00 | 10478.761700 17671.099600 256131.546900 26621.437500 17121.484400 13031.107400 10193.420900 7191.031250 5228.444820
50.00 | 26574.306600 56628.418000 736764.921900 39991.480500 22834.261700 13690.447300 8883.260740 6715.523640 5262.848140
0.00 | 60658.043000  0.000000128579.164000 47711.2346400 23910.177700 15377.474600 10711.287100 7905.175290 6086.010250
-50.00 | 36181.058500 50160.101600 $5144.511700 30750.255900 18372.718800 11462.363300 7620.706540 S836.575200 4628.610350
-100.00 | 13320.614300 16695.691400 20326.500000 17722.683600 12421.473600 9684.569340 7979.395020 5802.688480 4346.215330
-150.00 |  6660.214360 B269.176760 10023.030300 9745.643550 9612.679690 6932,665530 5232347170 4759.098630 4245.392580
-200.00 |  3983.717530 5296.637700 5524.216800 &6700.187990 5741.072750 6031.243650 4643.684080 3689.212400 3113.577150
’ -250.00 |  2521.373780 3668.661130 3456.421390 4711.236820 4222.021000 3940.160640 4153.957520 3335.721680 2751.719970
-300.00 |  1916.055910 2694.7863B0 2573.689450 3118.091310 3411.641360 3009.264650 2883.502930 3039.853030 2516.543210
-350.00 |  1513.882200 2064.7B6130 1989.555910 2108.334960 2787.255860 2433.412350 2296.008540 2207.764650 2324.956540
-600.00 |  1227.439580 1632.569090 1583.251100 1681.312380 2029.169920 2071.109620 1914.268920 1812.653810 1748.810790
-450.00 |  1016.280460 1323.545900 1289.797240 1373.705320 1495.929080 1773.804440 1609.198850 1547.745120 1469.886350
-500.00 |

856.120300 1095.125490 1071.188230 1142.574100 1189.795170 1433.979980 1394.122680 1329.324100 1278.466190
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»ws 1SCLT2 - VERSION 93109 w*  w»e yOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER *** 07/16/93

ww* RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO e 15:11:18

PAGE 66
== WODELING OPTIONS USED: CONC RURAL FLAT DFAULT

*#¢ THE ANNUAL AVERAGE CONCENTRATION VALUES FOR SOURCE GROUP: SGOU1BPT ***
INCLUDING SOURCE(S): ou1tsPLT ,

- - *** NETWORK ID: ONSTEGRD ; NETWORK TYPE: GRIDCART we*
** CONC OF POLLY IN MICROGRAMS/M™*3 bl

Y-COORD | X-COORD (METERS)
(METERS) | 400.00 450.00 500.00

................
..................................................

500.00 | 1619.188230 1623.494870 1734.849490
450.00 | 1947.802000 2085.694090 1829.501950
400.00 | 2565.934570 2217.296140 1965.479740
350.00 | 2749.751220 2399.708980 2151.562260
300.00 | 3000.S88870 2544.753850 2341.879390
250.00 | 3337.958980 2896.848140 2585.250980
200.00 | 3881.182130 3511.155030 3059.530760
150.00 |  4467.299320 3483.324460 2816.646000
100.00 |  4147.354000 3439.035400 2898.3562060
50.00 | 4238.893550 3490.464600 2926.807620
0.00 | 4833.774410 3935.320070 3268.853760
-50.00 | 3765.540280 3127.336910 2641.795410
-100.00 | 3476.391110 2919.594730 2487.738770
-150.00 | 3512.945070 2B07.768310 2299.232180 e
-200.00 | 2815.849120 2613.888430 2361.360840
-250.00 | 2389.023190 2083.125000 1858.989260
-300.00 | 2133.608400 1891,.371700 1680.737670
-350.00 | 1969.558960 1704.867070 1535.504520
-400.00 | 1838.716670 1586.010380 1395.310670
-450.00 |  1422.397710 1492.813960 1307.507200
-500.00 |  1217.832640 1182.430370 1241.680420

© 0335
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“* ISCLTZ - VERSION 93109 ***  *w» yor SPOT MODELING FOR MAXINUM ON SITE CONCENTRATIONS USING SO METER wwe 07716793

*** RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARLIO e 15:11:18

- PAGE 67
“* MODELING OPTIONS USED: CONC RURAL FLAT DFAULT

*** THE ANNUAL AVERAGE CONCENTRATION  VALUES FOR SOURCE GROUP: SGOU1BPT wew
INCLUDING SOURCE(S): OU1IBPIT ,

- ww* DISCRETE CARTESIAN RECEPTOR POINTS wwv

** CONC OF POLLY IN MICROGRAMS /M**3 bl

X-COORD (M)  Y-COORD (M) CoNC X-COORD (M) Y-COORD (M) coNe
-1825.00 -28585,00 41.534149 -3460.00 3876.00 17.835642
4722.00 1960.00 75.776414 6470.00 -4590.00 27.469433
5500.00 3460.00 50.828487 5000.00 2390.00 65.545303
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ew» ISCLT2 - VERSION 93109 == === {7 SPOT MODELING FOR MAXIKUM ON SITE CONCENTRATIONS USING 50 METER **= 07/16/93
*e+ RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO vee 15:11:18 ‘
- . PAGE 68
» MODELING OPTIOMS USED: COWC  RURAL FLAT DFAULT
*e= THE ANNUAL AVERAGE CONCENTRATION VALUES FOR SOURCE GROUP: SGOUTALL ***
INCLUDING SOURCE(S): OUIPITT , QUIPITZ , OUTP3SQ1, OUTP3SA2, OUIP3SA3, OUTP3SA4, OUTP3SAS,
QUIPIT4 , OUTBPIT ,
**» NETWORK ID: ONSTEGRD ; NETWORK TYPE: GRIDCART #**
#* CONC OF POLL1 [N MICROGRAMS/M**3 -

Y-cooRD | . X-COORD (METERS)

(METERS) | -500.00 -450.00 -400.00 -350.00 -300.00 -250.00 -200.00 -150.00 -100.00
500.00 | 9155.535160 9770.865230 10470.591800 11213.247100 11967.542000 12767.958000 14051.635700 16107.941400 17860.228500
450.00 | 10401.162100 11098.556600 12003.059600 12882.621100 13788.668000 14877.150400 16206.318400 18740.814500 21136.677700
400.00 | 11971.179700 12722.333000 13802.406300 14913.159200 16148.002000 17678.125000 19163.255900 22259.453100 25390.671900
350.00 | 13739.939500 14738.449200 16053.860400 17628.335900 19198.843800 21163.736300 23474.654300 26798.273400 30846.037100
300.00 | 16131.115200 17222.076200 18905.207000 21019.332000 23080.918000 2589%.962900 29322.656300 33711.101600 39346.027300
250.00 | 19959.763700 21038.334000 22604.363300 25408.480500 28415.941400 32455.437500 37553.121100 43971.867200 52677.316400
200.00 | 23828.050800 27016.113300 29384.643400 32280.685500 36537.707000 42118.027300 49410.359400 61731.621100 76486.687500
150.00 | 27087.015600 31598.345700 37290.078100 42667.839800 50149.710900 S936B.785200 70642.765600 93899.679700123901.797000
100.00 | 32009.996100 37010.101600 44176.992200 53400.750000 66083.632800 85595.835900115554. 563000165373 . 797000228073 .375000
50.00 | 39196.406300 47091.636700 56902.695300 71418.046900 93636.453100127050.664000197710. 734000269273 969000303785 031000
0.00 | 45426.726600 55921.972700 70247.664100 91798.429700125761.273000177244 375000260885 . 0940004 12968.531000372172.094000
-50.00 | 49226.191400 61006.996100 78211.039100104920. 742000150895 .453000217788. 906000213075 . 125000319595 . 719000502095 . 625000
-100.00 | 51559.097700 64293.937500 81812.593800107541.453000151432,328000219814 . 813000193456 188000360910, 375000359685 .313000

-150.00 | 51852.480500 63205.031300 78417.984400 96931.742200123933.805000165735.531000228135 . 188000268163 . 813000194346 ..047000 €

-200.00 | 49261.933600 56295.128900 66034.656300 7B487.414100 93095.648400111192,727000133630. 250000170768, 141000177162.453000
-250.00 | 42216.589800 47602.433600 54533.867200 60220.226600 65416.519500 72116335900 81317.125000 94441.546900103759.375000
-300.00 | 35714.632800 39203.957000 42080.793000 44067.781300 46315.230500 51450.046900 56472.535200 59605.753900 66808.531300
-350.00 | 29498.851600 31198.334000 32038.544500 33279.250000 36034.722700 37450.457000 38959.910200 42541.726600 47310.355500
-400.00 | 24345.798800 24803.404300 25160.482400 26659.419900 27414.357400 28103.046900 29780.097700 32602.164100 36328.285200
-450.00 | 19788.562500 19827.781300 20600.502000 21237.179700 21628.609400 22644 .7559G0 24050.705100 26090.140600 28681.103500
-500.00 | 16131.826200 16456.746100 16746.949200 17194.804700 17971.253900 18848.505900 19764.457000 21583.152300 23231.957000
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% 1SCLTZ - VERSION 93109 *** w** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING S0 METER we= 07/16/93
. *** RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO e 15:11:18
PAGE 69

#* MODELING OPTIONS USED: CONC RURAL FLAT DFAULT

*%* THE ANNUAL AVERAGE CONCENTRATION VALUES FOR SOURCE GROUP: SGOU1ALL ***
INCLUDING SOURCE(S): oUIPITY , OUIPITZ , OUTP3SQT, QUIP3SQZ2, OUIP3SQ3, OUTP3Sa4, OU1P3SQS,

OUTPIT4 , OUTBPIT ,

Y-COORD
(METERS)

*** NETWORK ID: ONSTEGRD ; NETWORK TYPE: GRIDCART **+
*® CONC OF POLL1 IN MICROGRAMS/M**3 bl

X-COORD (METERS)
-50.00 0.00 50.00 100.00 150.00 200.00 250.00 300.00 350.00

..................................................................

300.00
250.00
200.00
150.00
100.00
50.00
0.00
-50.00
-100.00
-150.00
-200.00
-250.00
-300.00
-350.00
-400.00
-450.00
-500.00

19065.429700 20789.902300 23975.154300 26369.418000 27702.398400 28562.164100 29185.755900 29836.890600 30073.027300
22894.996100 25423.130900 29238.166000 31963.724600 32847.875000 33963.851600 35407.148400 35846.207000 34941.777300
28173.900400 31955.019500 36627.425800 39273.765600 39955.085900 42062.984400 43555.613300 42347.468800 40065.335500

35757.429700 41030.023400 46330.418000 48490.519500 51138.492200 53629.253900 52517.808400 49114.906300 46876.523400

47315.664100 54437.089800 59451.800800 63499.371100 67256.828100 66994.468800 62155.871100 584630.851600 53934.269500
65039.187500 73789.117200 82271.109400 83190.171900 87166.484400 81378.375000 75847.820300 69014.968800 60798.683600
93413.265600109574 . 2030001 18891.64 1000119754 . S000001 12697 . 438000103969, 547000 92612.609400 80260.398400 &8707.859400

157509.594000179613.547000178727. 609000167127 875000154643 .438000132698.391000111006.477000 92147.750000 77076.617200 .

300054 .781000312118.406000286013. 469000254853 . 625000211384 . 422000164226 . 797000127124 . 359000100555 . 000000 81504015600
430437.375000552286 . 500000392391 . 375000356575 . 281000280923 . 156000194387 141000139634 . 828000107200.570000 84609648400
544586.563000596219.313000441619.. 156000247759. 625000313064 . 219000205808 . 828000144690 . 047000106997 ..438000 85227.289100
578952.313000625257 . 125000377258. 813000321064 . 500000264742 .. 250000181001 . 016000129106. 828000 98744 .257800 78743.265609
434648.250000447450.364000341468. 156000251597.563000196913..656000147909. 516000115481, 758000 91461.585900 73264.101600

356229. 156000290013 .813000221109.813000178091.344000145899.. 000000117654 . 609000 95471.515600 79026.687500 66414039100 I

198278.828000173429.234000150797.. 813000130071.063000112288.344000 95665.625000 80277.195300 66946.523400 56808.335900
113154.188000113051.734000104381.977000 96715.500000 87993.320300 77338.890600 68141.562500 59682.757800 51144.339800
73339.171900 77513.695300 78305.039100 71369.054700 67471.320300 63049.164100 56413.902300 51259.140600 45814 .230500
53097.796900 54689.457000 58354.207000 57915.171900 S3831.617200 50934.668000 46858.3567200 42444 .703100 39567.972700
40296.320300 42348.183600 43648.179700 45657.734400 44555.640600 42438.476600 40067.617200 36654.195300 33452.945300
31049.544900 33389.218300 35150.582000 35760.527300 35854.703100 36075.406300 34527.316400 32153.074200 29708.619100
24709.582000 26994.201200 29097.707000 29481.132800 29184.642600 29566.640600 29791.265600 28193.386700 26418.214800

338
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wwe {SCLT2 - VERSION 93109 *=*

** MODELING OPTIONS USED:

wee RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO

CONC  RURAL FLAT

**® THE ANNUAL AVERAGE CONCENTRATION
OUTPITY1 , OUIPIT2 , OUIP3SQ1, OUIP3SQ2, OUTP3SQ3, OU1P3SQ4,

INCLUDING SOURCE(S):

QUIPITSL , OUIBPIT ,

Y-COQRD
(METERS)

*w* NETWORK ID: ONSTEGRD ;

** COWNC OF POLL1

400.00 . 450.00 500.00

DFAULT

VALUES FOR SOURCE GROUP: SGOUTALL ***

NETWORK TYPE: GRIDCARY ***

IN MICROGRAMS/M**3 hid

X-COORD (METERS)

*** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER ==+

e

07716/93
15:11:18
PAGE 70

QU1P3sas,

.........................................................

500.00
450.00
400.00
350.00
300.00
250.00
200.00
150.00
100.00
50.00
0.00
-50.00
-100.00
-150.00
-200.00
-250.00
-300.00
-350.00
-400.00
-450.00
-500.00

—— — — — e —— — ——— —— ————— . " —— — ——— . S e

29559.160200 28432.273400 275604 .470700
33452.847700 32343.560500 30657.646500
38543.613300 356268.519500 33014.210900
43711.835900 39330.250000 35224.601600
48132.324200 42619.125000 38306.101600
53360.179700 47112.621100 42695.824200
59787.277300 52888.835900 46333.398400
65384. 109400 55890.609400 47592.281300
66838.835900 55718.902300 46850.121100
68100.562500 56442.513300 48100.214800
69788.976600 58520.125000 49901.050800
64432.367200 54306.468800 46569.078100
60001.015600 50307.902300 42957.168000
56795.460900 48084.304700 40896.523400
49302.316400 43696.539100 38718.367200
43907.757800 38333.109400 34549.886700
40448.683600 35439.437500 31297.384800
36356.871100 32515.906300 29173.763700
31389.425800 29232.794900 26714.421900
27523.421900 25792.425800 24090.128900
24774.843800 23155.492200 21872.666000

0339
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we® -ISCLT2 - VERSION 93109 wee *** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER ww* 07716793

- w** RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO e 15:11:18

' PAGE 71
<+ MODELING OPTIONS USED: CONC  RURAL FLAT DFAULT

*&* THE ANNUAL AVERAGE CONCENTRATION  VALUES FOR SOURCE GROUP: SGOUTALL *+*

INCLUDING SOURCE(S): QUIPITY , OUIPITZ , OUIP3SQY, OUIP3SQ2, OUIP3SQ3, OUTP3SA4L, OU1P3SQS,
OUTIPIT4 , OUIBPIT ,

w** DISCRETE CARTESIAN RECEPTOR POINIS ***

** CONC OF POLL1 IN MICROGRAMS/Mw*3 -

X-COORD (M)  Y-COORD (M) CoNt X-COORD (M)  Y-COORD (M) CoNC
-1825.00 -2865.00 864 .877075 -3460.00 3870.00 364.010437
4722.00 1960.00 1498.732670 6470.00 -4590.00 556.520020
5500.00 3460.00 1015.627870 . 5000.00 2390.00 1303.977420
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wee {SCLT2 - VERSION 93109 ***  **+ 40T SPOT MODELING FOR MAXIMUM OM SITE CONCENTRATIONS USING 5O METER =** 07/16/93
- *e* RECEPTOR GRID AND 1987 METEOROLOGITAL DATA FOR CURRENT SCENARIO b 15:11:18
PAGE T2
* MODELING OPTIONS USED: CONC  RURAL FLAT DFAULT
*ws THE MAXINUM 10 ANNUAL AVERAGE CONCENTRATION  VALUES FOR SOURCE: OUIPITY **
- ** CONC OF POLL1  IN MICROGRAMS/M*™3 -

RANK CONC AT RECEPTOR (XR,YR) OF TYPE RANK coNec AT RECEPTOR (XR,YR) OF TYPE
1. 163625.531000 AT ( -50.00,  -100.00) GC 6. B9133.456300 AT ( 0.00,  -150.00) GC
2. 153793.469000 AT ( -50.00,  -150.00) GC 7. 83767.117200 AT ( -50.00,  -200.00) GC
3. 93172.593800 AT ( 0.00,  -100.00) GC 8. 71701.125000 AT (  -150.00,  -200.00) GC
4. 92253.765600 AT ( -50.00, -50.00) &C 9. T0976.671900 AT (  -100.00,  -200.00) GC
S. 91156.015600 AT ¢  -150.00,  -150.00) GC 10.  69648.992200 AT (  -100.00, -50.00) GC

*o* THE MAXIMUM 10 ANNUAL AVERAGE CONCENTRATION  VALUES FOR SOURCE: OUIPITZ ***

RANK CoNC AT RECEPTOR (XR,YR) OF TYPE RANK CONC AT RECEPTOR (XR,YR) OF TYPE
1. 139991.125000 AT ( 0.00, -50.00) GC 6.  678B88.148400 AT ( 0.00, 0.00) GC
2. 115199.867000 AT ( 0.00,  -100.00) GC 7. 62202.351600 AT (  -100.00, -50.00) GC
3. 79944.289100 AT ( 50.00, -50.00) GC 8. 57130.062500 AT ( 0.00,  -150.00) GC
4.  74477.007800 AT ¢  -100.00,  -100.00) GC 9. 53786.851600 AT ( -50.00,  -150.00) GC
5.  72433.195300 AT ( 50.00,  -100.00) GC 10.  52717.453100 AT ( 50.00, 0.00) GC

*** THE MAXIMUM 10 ANNUAL AVERAGE CONCENTRATION  VALUES FOR SOURCE: OU1P3sal ***
CoNC AT RECEPTOR (XR,YR) OF TYPE RANK coNC AT RECEPTOR (XR,YR) OF TYPE
1. 151107.859000 AT ( -50.00, 50.00) GC 6.  74992.007800 AT (  -100.00, 100.00) GC
2. 121445.070000 AT ( -50.00, 0.00) GC 7. 66662.304700 AT ( 0.00, 0.00) GC
3. 94B81.734400 AT ( -50.00, 100.00) GC B.  64457.906300 AT (  -150.00, 50.00) GC
4. B7959.976600 AT (  -150.00, 0.00) GC 9. 62750.433600 AT ¢ -100.00, -50.00) GC
5. 79352.585900 AT ( 0.00, 50.00) GC 10.  61809.304700 AT ( 0.00, 100.00) GC
*** THE MAXIMUM 10 ANNUAL AVERAGE CONCENTRATION  VALUES FOR SOURCE: OUIP3S@2 ***
TANK coNe AT RECEPTOR (XR,YR) OF TYPE RANK CoNC AT RECEPTOR (XR,YR) OF TYPE
1. 168507.188000 AT ( 0.00, 50.00) GC 6. 79146.273400 AT ¢  -100.00, 50.00) GC
106175.094000 AT ( 0.00, 0.00) GC 7.  69572.867200 AT ( 50.00, 0.00) GC
3 84140.023400 AT ( 0.00, 100.00) GC 8.  61174.339800 AT ( -50.00, 100.00) GC
82367.242200 AT ( 50.00, 50.00) GC 9. 57695.210900 AT ( 50.00, 100.00) GC
5. 81319.156300 AT ¢ -100.00, 0.00) GC 10.  56096.683600 AT ( 0.00, -50.00) GC
*** RECEPTOR TYPES: GC = GRIDCART
GP = GRIDPOLR
0C_ = DISCCART
‘DP=% DISCPOLR
8D = BOUNDARY
N34l
S
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MODELING OPTIONS USED:

we* |SCLT2 - VERSION 93109 wwe

| %?8'? .

*®* RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO

CONC

** THE MAXIMUM

146008.234000 AT
112444.945000 AT
111975.664000 AY
103454.555000 AT
103089.930000 AT

140161.109000 AT
136049.328000 AT
90798.578100 AT
76013.515600 AT
75972.312500 AT

104583.375000 AT
75589.125000 AT
73213.484400 AT
63355.710900 AT
63251.863300 AT

148834.719000 AT
127051.836000 AT
123501.680000 AT
110917.414000 AT
96022.171900 AT

*w* RECEPTOR TYPES:

RURAL FLAT

10 ANNUAL AVERAGE CONCENTRATION

RECEPTOR (XR,YR) OF

THE MAXIMUM

GC
GP
oc
oP
80

0.00)
-50.00)
-50.00)

0.00)
-50.00)

10 ANNUAL

RECEPTOR (XR,YR) OF

150.00,
100.00,
150.00,
150.00,
100.00,

= GRIDCART
= GRIDPOLR
2 DISCCART
= DISCPOLR
= BOUNDARY

0.00)
50.00)
50.00)

-50.00)
-50.00)

AVERAGE CONCENTRATION

OFAULT

10.

47572.535200 AT (
43191.308600 AT (
41234 .734400 AT (
34275.937500 AT (
31701.097700 AT (

89247.398400 AT (
85866.578100 AT (
79098.382800 AT (
74891.281300 AT (
74784.007800 AT (

D-III-75

VALUES FOR SOURCE:

VALUES FOR SOURCE:

QU1P3SQ3 www

RECEPTOR (XR,YR) OF

0.00, 50.00)

-50.00, 50.00)

50.00, 0.00)

50.00, -50.00)

50.00, 50.00)
e

OU1PITA

RECEPTOR (XR,YR) OF

0.00, 0.00)
200.00, 0.00)
200.00, 50.00)

0.00, -50.00)
100.00, 100.00)

**% HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER v

ey

TYPE

GC
GC
GC
GC
GC

Q07/16/93
15:11:18
PAGE 73

** CONC OF POLLY IN MICROGRAMS/M**3 bl

RECEPTOR (XR,YR) OF TYPE RANK CONC AT RECEPTOR (XR,YR) OF
¢ -100.00, -50.00) GC 6. B67B7.007800 AT ¢ -250.00, -100.00)
( -100.00, -100.00) G¢C T. 79556.226600 AT ( -250.00, -50.00)
( -150.00, 0.00) GC 8. 76433.3567200 AT ( -50.00, -50.00)
< -150.00,  -100.00) GC 9. 72212.234400 AT ( -200.00, -150.00)
( -100.00, 0.00) GC 10. 70809.820300 AT ¢ -150.00, -150.00)
THE MAXIMUM 10 ANNUAL AVERAGE CONCENTRATION VALUES FOR SOURCE: OUIP3SQ4 *»+

RECEPTOR (XR,YR) OF TYPE RANK CONC AT RECEPTOR (XR,YR) OF
( -50.00, 0.00) GC 6. 75062.328100 AT ( -50.00, -100.00)
( -50.00, -50.00) GC 7. T4161.726600 AT ¢ 0.00, -50.00)
( -150.00, -50.00) GC 8. 73854.875000 AT ( -100.00, 50.00)
( 0.00, 0.00) 4Gc 9. 67094.882B00 AT ( -150.00, -100.00)
( -50.00, 50.00) &C 10. 66661.632800 AT ( -100.00, -100.00)
THE MAXIMUM 10 ANNUAL AVERAGE CONCENTRATION VALUES FOR SOURCE: OU1IP3SQ5 ***

.........................
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** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING SO METER

e+ RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO

WODELING OPTIONS USED: CONC  RURAL FLAT

wo® THE MAXIMUM

128479. 164000
73674.921900
60658.043000
56628.418000
55144.511700

RECEPTOR TYPES:

AT
AT
AT
AT
AT

** CONC OF POLL1Y

RECEPTOR (XR,YR) OF TYPE

( 50.00,
( 50.00,
( -50.00,
( 0.00,
( 50.00,
GC = GRIDCART
GP = GRIDPOLR
DC = DISCCARY
DP = DISCPOLR
BD = BOUNDARY

DFAULT

10 ANNUAL AVERAGE CONCENTRATION

IN MICROGRAMS/M™*3

50160.101800 AT
47711.234400 AT
39991.480500 AT
36181.058400 AT
30750.255900 AT

D-III-76

VALUES FOR SOURCE: OU1BPIT

RECEPTOR (XR,YR) OF TYPE

.................................................................

100.00,
100.09,
-50.00,
100.00,

L4,

0.00)
50.00)
-50.00)
-50.00)

ow

e

07/16/93
15:11:18

PAGE
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w** ISCLT2 - VERSION

' | ** MODELING OPTIONS

we® THE MAXINUM

RANK CONC AT RECEPTOR (XR,YR) OF TYPE
1. 163625.531000 AT ( -50.00, -100.00)
2. 153793.469000 AT ¢ ~50.00, -150.00)
3. 93172.593800 AT ( 0.00, -100.00)
4. 92253.765600 AT ( -50.00, -50.00)
5. 91156.015600 AT ( -150.00, -150.00)

wev THE MAXIMUM 10 ANNUAL
INCLUDING SOURCE(S):

RANK CONC AT RECEPTOR (XR,YR) OF
1. 139991.125000 AT ( 0.00, -50.00)
2. 115199.867000 AT ( 0.00, ~100.00)
3. 79944.289100 AT ( 50.00, -50.00)
4.  74477.007800 AT ( -100.00, ~100.00)
5. 72433.195300 AT ( 50.00, -100.00)

w&* THE MAXIMUM 10 ANNUAL
' INCLUDING SOURCE(S):

RANK CONC AT RECEPTOR (XR,YR) OF TYPE
1. 397713.000000 AT ( 0.00, 0.00)
2. 393468.250000 AT ¢ -50.00, -50.00)
3. 386153.594000 AT ( 0.00, 50.00)
4. 333850.375000 AT ( -150.00, 0.00)
5. 328833.938000 AT ( -50.00, 0.00)

*** RECEPTOR TYPES: GC = GRIDCARY

GP = GRIDPOLR
OC = DISCCART
DP = DISCPOLR
BD = BOUNDARY

93109 *=~

USED: COMC  RURAL FLAT

INCLUDING SOURCE(S):

** CONC OF POLL1

DFAULT

10 ANNUAL AVERAGE CONCENTRATION

outPITY

GC

AVERAGE CONCENTRATION

IN MICROGRAMS/M**3

ouwrrT2 ,

TYPE RANK
6C 6.
6C 7.
6C 8.
6C 9.
Gc 10.

AVERAGE CONCENTRATION

89133.656300 AT
83767.117200 AT
71701.125000 AT
70976.671900 AT
69648.992200 AT

67888. 148400 AT
62202.351600 AT
57130.062500 AT
53786.851600 AT
S2717.453100 AT

*** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCEMTRATIONS USING 50 METER
*** RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO

VALUES FOR GROUP:

VALUES FOR GROUP:

.48

*ow

-re

SGOUTPTY w»»

RECEPTOR (XR,YR) OF TYPE

. 0.00, -150.00) &C

-50.00, -200.00) GC
-150.00, -200.00) GC
-100.00, -200.00) GC
-100.00, -50.00) &c

VALUES FOR GROUP: SGOU1IPTZ ***

RECEPTOR (XR,YR) OF TYPE

0.00, 0.00) &
-100.00, -50.00) GC
0.00,  -150.00) GC
-50.00,  -150.00) GC
50.00, 0.00) GC

SGOU1PTI w*+

OU1P3sQl, QU1IP3SQ2, OUIP3SQ3, OUIP3ISG4, OUTP3SA5,

317884.000000 AT
313064. 750000 AY
204482.594000 AT
247764 .813000 AT
245062.000000 AT

D-III-77

RECEPTOR (XR,YR) OF TYPE

-----------------------------------------------------------------

-50.00, 50.00) GC
-100.00, -50.00) GC

0.00, -50.00) GC
-100.00, 0.00) GC
-100.00,  -100.00) GC

1344

07/16/93
15:11:18
PAGE 75

------------------------------------------------------------
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wew ISCLT2 - VERSION 93109 wew w** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING S0 METER w*~ 07/16/93
. we* RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO bl 15:11:18
PAGE 76

=* RODELING OPTIONS USED: CONC  RURAL FLAT DFAULT

*** THE MAXIMUM 10 ANNUAL AVERAGE CONCENTRATION VALUES FOR GROUP: SGOU1IPTL w**

INCLUDING SOURCE(S): QIPITL ,
** CONC OF POLL1 IN MICROGRAMS/M**3 e

RANK CONC AT RECEPTOR (XR,YR) OF TYPE RANK CONC AT RECEPTOR (XR,YR) OF TYPE
1. 148834.719000 AT ( 150.00, 0.00) GC 6. B89247.398400 AT ( 0.00, 0.00) GC
2. 127051.836000 AT ( 100.00, $0.00) GC 7. 85866.578100 AT ( 200.00, 0.00) Gc
3. 123501.680000 AT ( 150.00, 50.00) GC 8. 79098.382800 AT ( 200.00, 50.00) Gc
4. 110917.414000 AT ( 150.00, -50.00) GC 9.  74891.281300 AT ( 0.00, -50.00) GC
5. 96022.171900 AT ( 100.00, -50.00) GC 10.  74784.007800 AT ( 100.00, 100.00) GC

*** THE MAXIMUM 10 ANNUAL AVERAGE CONCENTRATION VALUES FOR GROUP: SGOU1BPT *=*
INCLUDING SOURCE(S): outBPIT ,

RANK CONC AT RECEPTOR (XR,YR) OF TYPE RANK CONC AT RECEPTOR (XR,YR) OF TYPE
1. 128679.164000 AT ( 50.00, 0.00) ¢c 6. 50160.101600 AT ( 0.00, -50.00) Gc
2. 73674.921900 AT ( 50.00, 50.00) GC 7. 47711.234400 AT ( 100.00, 0.00) &C
3. 60658.043000 AT ¢ -50.00, 0.00) GC 8. 39991.480500 AT ¢ 100.00, $0.00) GC
4. 5662B.418000 AT ( 0.00, 50.00) GC 9. 36181.058600 AT ( -50.00, -50.00) GC
5. 55144.511700 AT ¢ 50.00, -50.00) &t 10.  30750.255900 AT ¢ 100.00, -50.00) GC

we* THE MAXIMUM 10 ANNUAL AVERAGE CONCENTRATION VALUES FOR GROUP: SGOUTALL **+
INCLUDING SOURCE(S): QUIPITY , OUIPITZ , OUIP3SQT, OUIP3SG2, OUTP3SQ3, OUIP3SA4, OU1P3SAS,
OUTPIT4 , QUIBPIT , ’

RANK CONC AT RECEPTOR (XR,YR) OF TYPE RANK coNe AT RECEPTOR (XR,YR) OF TYPE
1. 625257.125000 AT ( 0.00, -50.00) GC 6. 502095.625000 AT ( -100.00, -50.00) G&C
2. 596219.313000 AT ¢ 0.00, 0.00) GC 7. &47450.344000 AT ( 0.00, -100.00) GC
3. 578952.313000 AT ¢ -50.00, -50.00) GC 8. 441619.156000 AT ( 50.00, 0.00) GC
4. 552286.500000 AT ¢ 0.00, 50.00) GC 9. 434648.250000 AT ( -50.00, -100.00) GC
5. 544586.563000 AT ( -50.00, 0.00) GC 10. 430437.375000 AT ( -50.00, 50.00) GC

** RECEPTOR TYPES: GC = GRIDCART
GP = GRIDPOLR
DC = DISCCART
DP = DISCPOLR
80 = BOUNDARY

Pt

il )

=
-
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*#* ISCLT2 -~ VERSION 93109 we+ *** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER ww» 07/16/93
- *** RECEPTOR GRID AND 1987 METEOROLOGITAL DATA FOR CURRENT SCENARIO wew 15:11:18
PAGE 77
#* WMODELING OPTIONS USED: CONC  RURAL FLAT DFAULY
*** SOURCE QUIPIT! CONTRIBUTIONS TO THE MAXIMUM 10 ANNUAL AVERAGE CONCENTRATION VALUES FOR GROUP: SGOU1IPTY] =
- ** CONC OF POLL1I IN MICROGRAMS/M**3 il
RANK CONC AT RECEPTOR (XR,YR) OF TYPE RANK CONC AT RECEPTOR (XR,YR) OF TYPE
1. 163625.531000 AT ( -50.00, -100.00) GC 6. B89133.656300 AT ( 0.00, -150.00) GC
2. 153793.469000 AT ¢ -50.00, -150.00) &C 7. 83767.117200 AT ( -50.00, -200.00) GC
3. 93172.593800 AT ( 0.00, -100.00) 6C 8. 71701.125000 AT ( -150.00, -200.00) GC
4. 92253.765600 AT ¢ -50.00, -50.00) GC 9. T09T6.671900 AT -100.00, -200.00) GC
5.  91156.015600 AT ( -150.00, -150.00) &€ 10.  69648.992200 AT ( -100.00, -50.00) GC

RECEPTOR TYPES: GC = GRIDCART
GP = GRIDPOLR
DC = DISCCART
DP = DISCPOLR
8D = BOUNDARY

D-III-79
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w** ISCLT2 - VERSION 93109 w»*

“** MODELING OPTIONS USED:

*¥* SOURCE OUTPIT2 CONTRIBUTIONS TO THE MAXIMUM

1. 139991.125000 AT
2. 115199.867000 AT
3. 79944.289100 AT
4 74477.007800 AT
5.  72433.195300 AT

*** RECEPTOR TYPES:

GC
GP
DC
opP
8D

*** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING S0 METER

*** RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENTY SCENARIO

CONC

** CONC OF POLL1

RECEPTOR (XR,YR) OF TYPE

.................................................................

0.00,
0.00,
50.00,
-100.00,
50.00,

= GRIDCART
= GRIDPOLR
= DISCCARY
= DISCPOLR
& BOUNDARY

0347

RURAL FLAY

-50.00)
-100.00)
-50.00)
-100.00)
-100.00)

DFAULY

10 ANNUAL AVERAGE CONCENTRATION

IN MICROGRAMS/M**3

10.

67888.148400 AT (
62202.351600 AT ¢
57130.062500 AT (
53786.851600 AT (
52717.453100 AT (

D-III-80

-

RECEPTOR (XR,YR) OF TYPE

0.00,
-100.00,
0.00,

. -50.00,

50.00,

-50.00)
-150.00)
-150.00)

0.00)

row

VALUES FOR GROUP:

07/16/93
15:11:18
PAGE 78
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- 4787

*** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER ***

*** RECEPTOR GRID AND 1987 METEOROLOGiCAL DATA FOR CURRENT SCENARIO

. “* MODELING OPTIONS USED: CONC  RURAL FLAT

"ow

w** SOURCE OUTP3SQ1 CONTRIBUTIONS TO THE MAXIMUM

66662.304700 AT (
59670.082000 AT (
79352.585900 AT (
87959.976500 AT (
121445.070000 AT (

**¢ SOURCE OU1P3$Q2 CONTRIBUTIONS TO THE MAXIMUM

106175.094000 AT (
48101.960900 AT (
168507.188000 AT (
44083.582000 AT (

0.000000 AT ¢

*** SOURCE OU1P3SQ3 CONTRIBUTIONS TO THE MAXIMUN

L4278.722700 AT (
76433.367200 AT (
36201.355500 AT (
111975.664000 AT (
67227.750000 AT (

76013.515600 AT (
136049.328000 AT (
54519.937500 AT ¢
63819.402300 AT (
140161.109000 AT ¢

GC
GP
+]4
oP
8D

RECEPTOR TYPES:

** CONC OF POLL1

RECEPTOR (XR,YR) OF TYPE

-150.00,
-50.00,

RECEPTOR (XR,YR) OF TYPE

0.00,
-50.00,
0.00,
-150.00,
-50.00,

RECEPTOR (XR,YR) OF TYPE

0.00,
-50.00,
0.00,
=150.00,
-50.00,

0.00,
-50.00,
0.00,
-150.00,
-50.00,

GRIDCART
GRIDPOLR
DISCCART
DISCPOLR
BOUNDARY

0.00)
-50.00)
50.00)
0.00)
0.00)

-50.00)
50.00)
0.00)
0.00)

0.00)
-50.00)
50.00)
0.00)
0.00)

DFAULT

10 ANNUAL AVERAGE CONCENTRATION

IN MICROGRAMS/M**3

-e

e

07/16/93
15:141:18
PAGE 79

VALUES FOR GROUP: SGOUIPT3 ***

RANK CONC AT RECEPTOR (XR,YR) OF TYPE
GC 6. 151107.859000 AT ( -50.00, 50.00) &C
GC 7. 62750.433600 AT ( -100.00, -50.00) G&C
GC 8. 42348.937500 AT ( 0.00, -50.00) &C
GC 9. 0.000000 AT ( -100.00, 0.00) GcC
GC 10.  26584.599600 AT ( -100.00, -100.00) GC
10 ANNUAL AVERAGE CONCENTRATION VALUES FOR GROUP: SGOUTPT3 w**
RANK conc AT RECEPTOR (XR,YR) OF TYPE
GC é. 0.000000 AT ( -50.00, 50.00) &c
GC 7.  410564,203100 AT ( -100.00, -50.00) GC
GC 8. 56096.683600 AT ( 0.00, -50.00) GcC
GC 9. 81319.156300 AT ( -100.00, 0.00) &C
GC 10.  18287.470700 AT ( ~100.00, -100.00) GC
10 ANNUAL AVERAGE CONCENTRATION VALUES FOR GROUP: SGOUTPTI w#*
RANK CONC AT RECEPTOR (XR,YR) OF TYPE
GC 6.  47612.500000 AT ( -50.00, 50.00) GC
GC 7. 146008.234000 AT ( -100.00, -50.00) GC
GC 8. 462B5.113300 AT ( 0.00, -50.00) &C
GC 9. 103089.930000 AT ¢ ~100.00, 0.00) GC
GC 10, 112444.945000 AT ( -100.00, -100.00) G&C
10 ANNUAL AVERAGE CONCENTRATION VALUES FOR GROUP: SGOUTPT3 www
RANK CONC AT RECEPTOR (XR,YR) OF TYPE
GC 6. 75972.312500 AT ( -50.00, 50.00) ccC
GC 7. 0.000000 AT ( -100.00, -50.00) GC
GC 8. 74161.726600 AT ( 0.00, -50.00) GC
GC 9. 0.000000 AT ( -100.00, 0.00) GC
GC 10,  656661.632800 AT ( -100.00, -100.00) GC
348
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wew ISCLT2 - VERSION 93109 *** *** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING SO METER www
*** RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO

%% MODELING OPTIONS USED: CONC  RURAL FLAT DFAULT

*** SOURCE OUTP3SQ5 CONTRIBUTIONS TO THE MAXIMUM 10 ANNUAL AVERAGE CONCENTRATION

- ** CONC OF POLL1 IN MICROGRAMS/M**3

RANK CONC AT RECEPTOR (XR,YR) OF TYPE RANK CONC - AT
1. 104583.375000 AT ( 0.00, 0.00) GC 6. 43191.308600 AT
2. 73213.484400 AT ( -50.00, -50.00) GC 7. 63251.863300 AT
3. 47572.535200 AT ( 0.00, 50.00) G&C 8. 75589.125000 AT
4. 26011,740200 AT ( -150.00, 0.00) &c 9. 63355.710900 AT
5 0.000000 AT ( -50.00, 0.00) GC 10.  21083.335900 AT
(349
D-III-82

RECEPTOR (XR,YR) OF TYPE

-100.00,

-100.00,
-100.00,

-50.00)
-50.00)
0.00)
-100.00)

ow

VALUES FOR GROUP:

SGOUIPTS we=
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-
*** 1SCLT2 - VERSION 93109 wew *** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER *=* 07/16/93
*** RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO waw 15:11:18

PAGE 81
* MODELING OPTIONS USED: CONC  RURAL FLAT DFAULT

*** SOURCE OUIPITL CONTRIBUTIONS TO THE MAXIMUM 10 ANNUAL AVERAGE CONCENTRATION VALUES FOR GROUP: SGOUIPT4 wow

- ** CONC OF POLL1 IN MICROGRAMS /M**3 e
RANK CONC AT RECEPTOR (XR,YR) OF TYPE RANK conc AT RECEPTOR (XR,YR) OF TYPE
1. 148834.719000 AT ( 150.00, 0.00) ac 6. B9247.398400 AT ( 0.00, 0.00) Gc
2. 127051.836000 AT ¢ 100.00, 50.00) &c 7. 85866.578100 AT ( 200.00, 0.00) &cC
3. 123501.680000 AT ¢ 150.900, 50.00) GcC 8. 79098.382800 AT ( 200.00, 50.00) G&C
4. 110917.414000 AT ¢ 150.00, -50.00) G&C 9.  74891.281300 AT ( 0.00, -50.00) &C
5 96022.171900 AT ( 100.00, -50.00) GC 10.  74784.007800 AT ( 100.00, 100.00) GC

*** RECEPTOR TYPES: GC = GRIDCARY

GP = GRIDPOLR
DC = DISCCART
DP = DISCPOLR
8D = BOUNDARY
NN
350
n i
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we® ISCLYZ - VERSION 93109 #**

w** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING S0 METER

we* RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO

“* MODELING OPTIONS USED: CONC RURAL FLAT

**® SOURCE OUIBPIT CONTRIBUTIONS TO THE MAXIMUM

128679. 164000 AT
73674.921900 AT
60658.043000 AT
56628.418000 AT
55144.511700 AT

*** RECEPTOR TYPES:

GC
GP
oc
op
80

** CONC OF POLLI

RECEPTOR (XR,YR) OF TYPE

= GRIDCART
= GRIDPOLR
= DISCCART
= DISCPOLR
= BOUNDARY

0.00) .

50.00)
0.00)
50.00)
-50.00)

DFAULT

10 ANNUAL AVERAGE CONCENTRATION

IN MICROGRAMS/M**3

6. 50160.101600 AT
7. ATTI1.234400 AT
8. 39991.480500 AT
9. 36181.058500 AT
10.  30750.255900 AT

D-III-84

-e

RECEPTOR (XR,YR) OF TYPE

0.00,
100.00,
100.00,
-50.00,
100.00,

-50.00)
0.00)
50.00)
-50.00)
-50.00)

"ow

VALUES FOR GROUP:

07/16/93
15:11:18
PAGE 82
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*** 1SCLT2 - VERSION 93109 wew we* YOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER w*=* 07/16/93

- e+ RECEPTOR GRID AND 1987 METEOROLOGITAL DATA FOR CURRENT SCENARIO wew 15:11:18

‘ ' PAGE 83
-#* MODELING OPTIONS USED: CONC  RURAL FLAT DFAULTY

«** SOURCE OUIPIT1- CONTRIBUTIONS TO THE MAXIMUM 10 ANNUAL AVERAGE CONCENTRATION VALUES FOR GROUP: SGOUTALL ***

- ** CONC OF POLLI IN MICROGRAMS/M**3 ‘ bl
RANK CONC AT RECEPTOR (XR,YR) OF TYPE RANK CONC AT RECEPTOR (XR,YR) OF TYPE
1. 65732.031300 AT ( 0.00, . -50.00) &cC 6. 69648.992200 AT ( -100.00, -50.00) GC
2. 41370.773400 AT ( 0.00, 0.00) &C 7. 93172.593800 AT ( 0.00, -100.00) G&C
3. 92253.765600 AT ( -50.00, -50.00) GC 8. 34670.472700 AT ¢ 50.00, 0.00) &C
4 25982.525400 AT ( 0.00, 50.00) GC 9. 163625.531000 AT ¢ -50.00, -100.00) G&GC
H 45048.699200 AT ¢ -50.00, 0.00 GC 10, 23647.652300 AT ( -50.00, 50.00) GC

w** SOURCE OUTPIT2 CONTRIBUTIONS TO THE MAXIMUM 10 . ANNUAL AVERAGE CONCENTRATION VALUES FOR GROUP: SGOUTALL **~

RANK CONC AT RECEPTOR (XR,YR) OF TYPE RANK CoNC AT RECEPTOR (XR,YR) OF TYPE
1. 139991.125000 AT ( 0.00, -50.00) GC 6. 62202.351600 AT ¢ -100.00, -50.00) GC
2.  67888.148400 AT ( 0.00, 0.00) G&C 7. 115199.867000 AT ( 0.00, -100.00} GC
3. 0.000000 AT ¢ -50.00, -50.00) &C 8. 52717.453100 AT ¢ $0.00, 0.00) &cC
4 26932.810500 AT ¢ 0.00, 50.00) GC 9. 0.000000 AT ¢ -50.00, -100.00) GC
s 50125.472700 AT ( -50.00, 0.00) GC 10.  19036.449200 AT ( -50.00, 50.00) GC

e SOURCE OUTP3SQ1 CONTRIBUTIONS TO THE MAXIMUM 10 ANNUAL AVERAGE CONCENTRATION VALUES FOR GROUP: SGOUTALL ***

. CONC AT RECEPTOR (XR,YR) OF TYPE RANK CONC AT RECEPTOR (XR,YR) OF TYPE
1. 42348.937500 AT ¢ 0.00, -50.00) GC 6. 62750.433500 AT ( -100.00, -50.00) GC
2. 66662.304700 AT ( 0.00, 0.00) GC 7. 25951.209000 AT ( 0.00, -100.00) GC
3. 59670.082000 AY ( ~50.00, -50.00) GC 8. 39474.953100 AT ( 50.00, 0.00) GC
4. T79352.585900 AY ( 0.00, 50.00) GC 9. 29689.283200 AT ( -50.00, -100.00) GC
5. 121445.070000 AT ( -50.00, 0.00) &c 10. 151107.859000 AT ( -50.00, 50.00) oC

“** SOURCE OU1P3SQ2 CONTRIBUTIONS TO THE MAXIMUM 10 ANNUAL AVERAGE CONCENTRATION VALUES FOR GROUP: SGOUTALL ***

RANK CONC AT RECEPTOR (XR,YR) OF TYPE RANK CONC AT RECEPTOR (XR,YR) OF TYPE
1 56096.683600 AT ( 0.00, +50.00) GC 6.  41054.203100 AT ¢ -100.00, -50.00) GC
2. 106175.094000 AT ( 0.00, 0.00) GC 7. 25497.726600 AT ( 0.00, -100.00) GC
3.  48101.960900 AT ( --50.00, -50.00) GC 8. 69572.867200 AT ( 50.00, 0.00) &cC
4. 168507.188000 AT ¢ 0.00, 50.00) GC 9. 22292.418000 AT ( -50.00, -100.00) GC
5 0.000000 AT ( -50.00, 0.00) &t - 10, 0.000000 AT ¢ -50.00, 50.00) GC
*w* RECEPTOR TYPES: GC = GRIDCART

GP = GRIDPOLR
DC = DISCCART
DP = DISCPOLR
BD = BOUNDARY

3592
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wev [SCLTZ - VERSION 93100 w»

*% MODELING OPTIONS USED:

*** SOURCE OU1P3SQA3 CONTRIBUTIONS TO THE MAXIMUM

1.  46286.113300 AT (
2. 44278.722700 AT (
3.  76433.367200 AT (
4. 36201.355500 AT ¢
5.  67227.750000 AT (

.................................................................

1. T4161.726600 AT (
2. 76013.515600 AT (
3. 136049.328000 AT (
4 54519.937500 AT (
5. 140161.109000 AT ¢

*** SOURCE OU1P3SQ5S CONTRIBUTIONS TO THE MAXIMUM

1. 75589.125000 AT ¢
2. 104583.375000 AT (
3. 73213.484400 AT (
4 47572.535200 AT ¢
5 0.000000 AT (

*** SOURCE OUTPIT4 CONTRIBUTIONS TO THE MAXIMUM

.................................................................

1. 76B91.281300 AT (
2. B89247.398400 AT (
3. 57049.226600 AT (
4 56589.168000 AT (
5 59920.367200 AT (

*** RECEPTOR TYPES: GC
GP
oC
op
80

f..‘_.) B
AN
w .

*** HOT SPOT MODELING.FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER

*wv RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO

CONC

** CONC OF POLL1

RURAL  FLAT

RECEPTOR (XR,YR) OF TYPE

0.00,
0.00,
-50.00,
0.00,
-50.00,

-50.00)
0.00)
-50.00)
50.00)
0.00)

-50.00)
0.00)
-50.00)
50.00)
0.00)

RECEPTOR (XR,YR) OF TYPE

0.00,
0.00,
-50.00,
0.00,
-50.00,

-50.00)
0.00)
-50.00)
50.00)
0.00)

RECEPTOR (XR,YR) OF
0.00, -50.00)
0.00, 0.00)

-50.00, -50.00)
0.00, 50.00)

-50.00, 0.00)

GRIDCARY
GRIDPOLR
DISCCART
DISCPOLR
BOUNDARY

DFAULT

10 ANNUAL AVERAGE CONCENTRATION

IN MICROGRAMS/M*™*3

9.
10.

10 ANNUAL AVERAGE CONCENTRATION

10 ANNUAL AVERAGE CONCENTRATION

10.

10 ANNUAL AVERAGE CONCENTRATION

10.

146008.234000 AT
41588.429700 AT
31054.894500 AT
65076.273400 AT
47612.500000 AT

0.000000 AT
4B735.765600 AT
44214 .625000 AT
75062.328100 AT
75972.312500 AT

63251.863300 AT
28175.996100 AY
41234.734400 AT
27805.566400 AT
43191.308600 AT

35676.820300 AT
52433.023400 AT

0.000000 AT
37776.261700 AT
43294968800 AT

D-III-86
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(
(
(

VALUES FOR GROUP:

-ow

07/16/93
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SGOUTALL *==-

RECEPTOR (XR,YR) OF TYPE

-100.00,
0.00,
50.00,
-50.00,
-50.00,

-50.00)
-100.00)
0.00)
-100.00)
50.00)

VALUES FOR GROUP:

SGOUTALL ***

RECEPTOR (XR,YR) OF TYPE

-100.00,
0.00,
50.00,
-50.00,
-50.00,

~50.00)
-100.00)
0.00)
-100.00)
50.00)

VALUES FOR GROUP:

SGOUTALL ***

RECEPTOR (XR,YR) OF TYPE
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*** ISCLT2 - VERSION 93100 we+ *** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER wew 07/16/93_
- *** RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO e 15:11:18
PAGE 85

“* MODELING OPTIONS USED: CONC  RURAL FLAT DFAULT

“** SOURCE OUIBPIT- CONTRIBUTIONS TO THE MAXIMUM 10 ANNUAL AVERAGE CONCENTRATION VALUES FOR GROUP: SGOUTALL ***

- ** CONC OF POLL1  IN NICROGRAMS/M**3 -
RANK CONC AT RECEPTOR (XR,YR) OF TYPE RANK CONC AT RECEPTOR (XR,YR) OF TYPE
1. 50160.101600 AT ( 0.00, -50.00) GC 6. 21502.707000 AT ¢  -100.00, -50.00) GC
2. 0.000000 AT ( 0.00, 0.00) 6C 7. 16695.691400 AT ( 0.00,  -100.00) GC
3. 36181.058600 AT ( -50.00, -50.00) GC 8. 128679.164000 AT ( 50.00, 0.00) Gt
4. 56628.418000 AT ( 0.00, 50.00) GC 9.  13320.614300 AT ¢ -50.00,  -100.00) GC
5.  60658.043000 AT ( -50.00, 0.00) GC 10.  26574.306600 AT ( -50.00, 50.00) GC

“** RECEPTOR TYPES: GC = GRIDCART
GP = GRIDPOLR
DC = DISCCART
DP = DISCPOLR
BD = BOUNDARY

RO S

) a5
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*** ISCLT2 - VERSION 93109 *»v *** HOT SPOT MODELING FOR MAXIMUM ON SITE CONCENTRATIONS USING 50 METER ww»v
’ we* RECEPTOR GRID AND 1987 METEOROLOGICAL DATA FOR CURRENT SCENARIO

1

“* HODELING OPTIONS USED: CONC  RURAL FLAT DFAULT

*** Megsage Summary For ISC2 Model Execution *w

--------- Summary of Total Messages --------
A Total of 0 Fatal Efror Message(s)
A Total of 0 Warning Message(s)
A Total of 0 Informational Message(s)

weweseew FATAL ERROR MESSAGES wewwwwws

twvwewes  WARNING MESSAGES  wwwwwewe
wwe  NONE wwe

*** ISCLT2 Finishes Succegsfully *»*
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E.1.0 INTRODUCTION

This appendix contains the Operable Unit 1 Baseline Risk Assessment, which was prepared to support
the Operable Unit 1 Remedial Investigation (RI) report. Operable Unit 1 is defined as the waste pit
area and includes Waste Pits 1 through 6, the Clearwell, Burn Pit, berms, liners, and soil within the
operable unit boundary. The primary objective of this Baseline Risk Assessment is to evaluate and
document the potential threats to human health and the environment that may be posed by current and
predicted future exposures to contaminants within Operable Unit 1 if no remedial actions are taken
beyond those already complete.

The specific objectives of this Baseline Risk Assessment are:
+ Estimate the magnitude of potential health risks, as calculated using Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) methodology,

associated with Operable Unit 1 if no remedial actions are taken.

o Identify the areas, environmental media, and contaminants that pose the primary health
concems.

s Identify the areas, environmental media, and contaminants that pose little or no threat to
human health.

+ Identify whether there are data gaps so additional information can be collected in
subsequent phases of the Remedial Investigation/Feasibility Study (RI/FS) process to
support cleanup decisions.

o Provide a basis for determining whether remediation is necessary at the site.

« Identify specific areas and environmental media for which cleanup is appropriate.

s Present a *baseline® of potential hurnan health risks for the no-action alternative in the
FS.

¢ Provide a basis for determining cleanup levels and criteria.
This Baseline Risk Assessment provides the framework for determining human health risks associated
with Operable Unit 1, if no further remedial actions or institutional controls are applied. If risks are

deemed unacceptable, the baseline risk assessment is used to develop information necessary to assist in
evaluating remedial alternatives.

The following activities/analyses are performed in the Baseline Risk Assessment to develop this
information:
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Identification of constituents of potential concem

Identification of significant exposure pathways

Quantification of significant exposures attributable to Operable Unit 1
« Estimation of health risks to potential on- and off-site receptors

Characterization of sources and degrees of uncertainty in the risk analysis

The Operable Unit 1 RI addresses only the potential risks associated with the contaminant sources, or
waste storage areas within the boundaries of Operable Unit 1. Baseline risks associated with
contaminants currently found in the surrounding groundwater, surface water, and sediments will be
addressed in the Operable Unit 5 RI/FS. Operable Units 2, 3, and 4 will also address the potential for
constituent migration from these operable units and the potential impact on environmental media.
Thus, while the Operable Unit 1 RI provides information on surrounding media, the baseline risk
assessment addresses only the risks posed by contaminants in Operable Unit 1 in order to determine if
remediation is required. With the use of fate and transport modeling, the risk assessment will address
the potential for Operable Unit 1 to contribute to future contamination in the surrounding media.

The Site-Wide Characterization Report (DOE 1993c) contains detailed information conceming site
ecological receptors and any potential impacts the site may have had on these resources. Therefore,
risks to ecological resources and any associated impacts will not be addressed in this document. These
concemns are within the scope of Operable Unit S, as specified in the Risk Assessment Work Plan
Addendum (DOE 1992a), and agreed to by EPA Region V BTAG in February 1993.

The organization of this Baseline Risk Assessment for Operable Unit 1 is consistent with the four
primary steps of the risk assessment process, as described in U.S. Environmental Protection Agency
(EPA) guidance. These steps include data compilation and analysis, exposure assessment, toxicity
assessment, and risk characterization. The report is organized as follows:

e Section E.1.0 (Introduction) presents general information on the site background and the
overall approach used in the Operable Unit 1 Baseline Risk Assessment.

o Section E.2.0 (Identification of Constituents of Potential Concern) reviews the data
collection effort and evaluates available data to identify contaminants of potential
concern for the human health evaluation.

e Section E.3.0 (Human Exposure Assessment) describes the exposure setting, potential
receptor populations, and relevant exposure pathways; estimates exposure point
concentrations (based on the fate and transport assessment presented in Section 5.0 of
the RI Report); and quantifies exposure for each receptor population.
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¢ Section E.4.0 (Toxicity Assessment) provides human toxicity information for the
contaminants detected at Operable Unit 1.

o Section E.5.0 (Health Risk Characterization) presents the methodology and results of the
health risk assessment.

¢ Section E.6.0 (Uncertainties) summarizes the uncertainties associated with selection of
constituents of potential concern, exposure and toxicity assessments, and risk
characterization for the human health assessment.

¢ Section E.7.0 (Summary and Comparison to Background) provides a risk summary and
a comparison of site risks to background risks due to the presence of inorganic and
radiological constituents in native soils.

This appendix contains four attachments. Attachment E.I presents a summary of background
concentrations of chemicals in various environmental media. Attachment E.II presents summary
statistics for the different data sets used in preparing the Baseline Risk Assessment. Attachment E.III
contains receptor-specific intakes for the constituents of potential concem. Attachment E.IV presents
calculated chemical-specific risks for all receptor and exposure routes.

E.1.1 OVERVIEW

The Fernald Environmental Management Project (FEMP) is located on 425 hectares (1050 acres) in
Hamilton and Butler counties in southwestern Ohio. The Fernald site is approximately 29 kilometers
(17 miles) northwest of downtown Cincinnati, Ohio, between the villages of Ross and Fernald

(Figure E.1-1). The site became contaminated with radioactive and nonradioactive materials as a result

of processing and disposal activities that took place during production at the facility. The U.S.
Department of Energy (DOE) is responsible for cleanup under the Environmental Restoration and
Waste Management Program. The major goals of this program are to eliminate potential hazards to
human health and the environment. The Femnald site is operated by the Femald Environmental
Restoration Management Corporation (FERMCO).

For completion of the RI/FS and implementation of the remedial actions, the site is divided into five
study areas, or operable units, as shown in Figure E.1-2: '

Operable Unit 1 - Waste Pit Area
Operable Unit 2 - Other Waste Units
Operable Unit 3 - Former production area
Operable Unit 4 - Silos 1 through 4
Operable Unit S - Environmental Media

Each operable unit is undergoing a separate RI/FS, which characterizes the nature and extent of
contamination, evaluates potential risks to human health and the environment, and evaluates potential
remedial alternatives for each unit. This Baseline Risk Assessment for Operable Unit 1 addresses
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potential human health impacts associated with the waste pit area under current and hypothetical future
conditions in the absence of cieanup. The health risk assessment provides a technical basis for
determining whether remedial action is warranted and provides a basis for evaluation for remedial
alternatives in the event that site remediation is deemed necessary. Potential ecological impacts
associated with Operable Unit 1 are addressed in the Site Wide Characterization Report (DOE 1993c)
and will be addressed in the Operable Unit 1 FS and the Operable Unit 5 RI.

E.1.1.1 Environmental Compliance Process
The assessment of baseline health risks and environmental impacts for a contaminated site is an

important element of the RI/FS process. This process addresses the cleanup of hazardous waste sites
under the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA).
Four primary evaluation documents constitute the RI/FS for Operable Unit 1:

+ The RI, which presents site characterization results and addresses the nature and extent
of contamination

¢ This Baseline Risk Assessment, which uses information from the RI to estimate human
health impacts that could occur if no cleanup actions are taken

s The FS, which develops and evaluates cleanup alternatives based on the results of the
Baseline Risk Assessment and the various response actions that might be appropriate for
the contaminated locations and media at the site

s The proposed plan (PP), which summarizes the. analysis of final altenatives from the FS
and identifies the preferred remedial action alternative

The decision-making process for the cleanup of Operable Unit 1 integrates the requirements of two
major environmental laws. The first major law is CERCLA, which establishes the need for this
baseline risk assessment and addresses the cleanup of contaminated sites. The second major law, the
National Environmental Policy Act (NEPA), requires evaluating the impacts of major federal actions
that may significantly affect the quality of human health and the environment. The results of a NEPA
evaluation are presented as an Environmental Impact Statement (EIS) or an Environmental Assessment
(EA). The documents developed for site cleanup under the RI/FS process of CERCLA are
supplemented by an evaluation of NEPA values and therefore also meet the procedural and
documentational requirements of NEPA.

The activities and environmental compliance documents for Operable Unit 1 are developed in
coordination with EPA Region V and the State of Ohio. The documents are also made available to
the public, and public involvement is an important factor in the decision-making process for site
remediation. The primary evaluation documents of the RI/FS-NEPA document (i.e., the RI, Baseline
Risk Assessment, FS, and PP) will be used to develop the record of decision (ROD) for cleanup of
Operable Unit 1. Responses to public comments will be addressed in a responsiveness summary and

FER\OU1 RNDC.WP1229AE. 1\10-01 93\ 24pm E-1-4 (). 378

~n
—_-

B 8B 8 B B ¥ 8B B

32

kx}

35




- 4787
FEMP-01RI<4 DRAFT
October 12, 1993
incorporated into the ROD, which will be included in the Administrative Record with the final RI/FS-
NEPA document package for this action. Following the ROD, remedial design and remedial action
activities will be impleniented at Operable Unit 1. Public involvement in the proposed action will
continue during the post-ROD period.

Environmental compliance activities at the Femnald site are governed by several legal agreements in
addition to regulatory requirements. The Ohio Environmental Protection Agency (OEPA) regulates
most Resource Conservation and Recovery Act (RCRA) activities while EPA oversees CERCLA
activities. Although many CERCLA and RCRA activities overlap in certain situations, there is no tri-
party agreement between EPA, OEPA, and DOE that addresses overlapping issues.

E.1.1.2 General FEMP Description
The site is located on 425 hectares (1050 acres) in Hamilton and Butler counties, approximately

17 miles northwest of downtown Cincinnati, Ohio (Figure E.1-1). The main physiographic features in
the area are gently rolling uplands, steep hillsides along major streams, and the Great Miami River
Valley. The site is generally open grassland, with wooded areas on the southern, western, and
northern portions.,

Located on relatively flat terrain, the site slopes gently from the northeast to the southwest. Drainage
on the site is generally from east to west into Paddy’s Run Creek (Paddy’s Run), the primary surface
drainage feature of the site. An intermittent tributary of the Great Miami River, Paddy’s Run flows
from north to south near the western boundary of the site (Figure E.1-2). Paddy’s Run has historically
received direct runoff from the westem sections of the site, including the waste storage areas. A small
tributary of Paddy’s Run, known as the storm sewer outfall ditch, is located to the south and east of
the former production area.

Bounded on the west and south sides by roads, the perimeter of the irregularly-shaped site property is
fenced, with the exception of two road entrance portals. A second inner fence line surrounds the
former production area and waste disposal area (Figure E.1-3). The facility contains several large
buildings and several waste ponds and storage silos. The structures contain stored materials and
inactive process equipment. A railroad spur runs along the north side of the former production and
waste disposal areas.

There are no residences within the Fernald site. Land use in the vicinity of the site is mainly
agricultural, with dairy, beef, comn, and soy bean production. Several industries are located south of
the facility. The Miami Whitewater Forest, a Hamilton County park, is located within five miles of
the Fernald site. Scattered residences and several villages, including Fernald, New Baltimore, Ross,
New Haven, and Shandon are located near the site. There is an estimated population of more than
24,000 people within five miles of the site. The nearest residence is within three quarters of a mile

T
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(1200 meters) of the center of the facility. The nearest residences to the western boundary are located
along the westem side of Paddy’s Run Road (Figure E.1-2). A dairy operation, Knollman Farm is
located on Willey Road just outside the southeast comer of the site’s property boundary. Several
residences are located along Paddy’s Run Road, approximately one-half mile south of the facility’s
property boundary, and along New Haven Road, approximately one mile south of the property
boundary. There are no schools, daycare centers, hospitals, or nursing homes within a one mile radius
of the site. The Site Wide Characterization Report (DOE 1993¢) provides more detailed information
on local populations, physical features of the area, and land uses surrounding the site.

From 1952 to 1989, the site operated with the primary mission of producing uranium metal products
for use as feed materials in DOE and Department of Defense (DOD) programs. Production at the
Femald site peaked in 1960 at approximately 12,000 metric tons of uranium (mtu) per year. A
product decline began in 1964, and reached a low in 1975 of about 1230 mtu. During the 1970s,
DOE considered closing the Fernald site. However, production levels subsequently increased in the
1980s, and there was a rapid employment increase for several years. Implementation of a major
facilities restoration program followed. Production ceased in July 1989; shutdown became permanent
in June 1991 when the site mission changed from production to environmental restoration and waste
management. The on-property worker population includes employees of DOE, FERMCO, and other
contractors.

During its operating life, the site was called the Feed Materials Production Center (FMPC). When the
site mission changed, the FMPC changed its name.to the Femald Environmental Management Project
(FEMP). The site is referred to throughout this report as the FEMP even though most of the activities
described herein took place during the site’s production years.

The Femald facility converted uranium ore concentrates and "recycle materials” into high-purity
uranium metal with varying isotopic ratios. Some of this metal was cast into ingots and shipped to the
DOE facility located at Reactive Metals, Incorporated (RMI), in Ashtabula, Ohio, for extrusion into
bars. These extrusions were retumed to Fernald for heat treating and fabrication into target element
cores for DOE reactors. Section 1.0 of the RI report includes a more detailed description of the
uranium production process at the FEMP facility.

A variety of chemical and metallurgical processes were utilized at the FEMP to manufacture uranium
products. Eight separate operation plants associated with the production facility generated a variety of
radioactive and nonradioactive wastes. Large quantities of liquid and solid wastes were generated by
the various operations. Before Spring 1984, solid and slurried wastes from these processes were
disposed in the waste storage area. Between 1984 and 1987, liquids from the general sump were
discharged to Pit 5. This 'ai‘réa:'includes six low-level radioactive waste storage pits, the
Biodenitrification Surge Lagoon (BSL), the Clearwell, the Bum Pit, two earthen-berm concrete silos
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containing K-65 silo residues, one concrete silo containing waste residue, one empty silo, two lime
sludge ponds, and a sanitary landfill. Portions of the waste storage area are included in Operable Unit
1, Operable Unit 2, and Operable Unit 4.

The major types of waste streams generated at the site include depleted magnesium fluoride slag, slag
leach filter cake, neutralized raffinate, depleted sump cake, general sump sludge, and dust collector
residues. Several radionuclides are known to have been present in feed materials processed, stored, or.
disposed at the FEMP. Uranium, composed of the isotopes U-238, U-234, and U-235, is the most
abundant radioactive material within the stored waste. Small quantities of transuranics and fission
pmducts — including strontium-90 (Sr-90), cesium-137 (Cs-137), ruthenium-106 (Ru-106), and
technetium-99 (Tc-99) — also may be contained in plant effluents and wastes as a consequence of
handling some reprocessed metals. Other types of wastes sent to the waste pits include 1,1,1-
trichloroethane, spent barium chloride salt, methylene chloride/perchloroethylene degreaser, PCB
waste, contaminated waste oil, caustic bases and acids, contaminated and uncontaminated scrap metal,
construction debris, and rubble.

In addition to uranium foundry operations, the FEMP processed small amounts of thorium from 1954
to 1975. Since 1975, Femnald has received, assayed, and stored quantities of thorium-bearing materials
for potential use in future DOE programs. The site maintains long-term storage facilities for a variety
of thorium materials as part of its role as the thorium repository for DOE. Thorium is also found in
the waste pits. '

E.1.2 OPERABLE UNIT 1 BACKGROUND _
The background information presented in the following sections provides a general overview of
Operable Unit and its existing contamination. More detailed information describing each of these
topics is presented in the RI report.

E.1.2.1 Description of the Waste Pit Area

As shown in Figure E.1-2, the waste pit area is located in the northwest comer of the facility. The
specific features of Operable Unit 1 are shown in Figure E.1-4. Waste Pits 1 through 6, located west
of the former production area, contain a variety of liquid and solid wastes that were generated by eight
separate operations plants at the site. Waste Pits 1 through 4 and the Burn Pit are covered with earth
and Waste Pits 5 and 6 are covered with water. The Clearwell was a settling pond, and the Bum Pit
contains residue from bumed refuse. The following is a brief summary, based on process knowledge,
describing each unit located within Operable Unit 1 and types of wastes received. Table E.1-1
provides a detailed listing of wastes disposed in Operable Unit 1. A more detailed description of each
of the units in Operable Unit 1 is included in Sections 1.0 and 3.0 of the RI Report.

L
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Waste Pit1- - - .

This wasié .bit isa Solid Waste Management (SWMU) used primarily for dry, solid wastes between
1952 and 1959. From 1958 to 1959 the waste pit was also used as a settling basin for effluent from
Waste Pit 2. Waste material placed in this waste pit consisted primarily of neutralized slag leach filter
cakes, depleted sump cakes, depleted MgF, slag, scrap graphite, contaminated brick, and sump liquor.
The waste in Waste Pit 1 is approximately 18 feet deep.

Waste Pit 2

This unit is a SWMU that operated between 1957 and 1964, and was used primarily for disposing dry,
solid wastes. This waste pit was constructed near a small pond east of Waste Pit 1 and was lined with
a compacted clay layer. The waste pit received primarily dry, low-level radioactive wastes consisting
of neutralized waste filter cakes, sump cakes, depleted MgF, slag, contaminated brick, sump liquor,
and concentrated raffinate residues. Raffinate residues were placed in Waste Pit 2 between 1958 and
1959, during which time the waste pit functioned as a settling basin. Waste Pit 2 is 23.5 feet) deep
and contains approximately 24,200 cubic yards (yd*) of waste. Waste Pit 2 was covered with fill and
graded to direct surface drainage to the Clearwell for subsequent discharge to the Great Miami River.

Waste Pit 3

This waste pit also is a SWMU and was built for settling solids from wet waste streams. The waste
pit, which operated between 1959 and 1977, was a large settling basin with a concrete spillway that
overflowed into the clay-lined Clearwell. This was the first "wet" waste pit built for settling solids
from wet waste streams. The waste pit was used to dispose of slag leach residue, filter cakes, flyash,
and lime sludges. The principal waste contained in Waste Pit 3 is lime-neutralized radioactive
raffinate concentrate. Waste Pit 3 is approximately 42 feet deep and contains an estimated 204,000
yd® of waste.

Waste Pit 4

The unit served as a landfill from 1960 until 1986. Waste Pit 4 received process residues, filter cakes,
slurries, raffinates, graphite, noncombustible trash, and asbestos. Waste Pit 4 is approximately 32 feet
deep and contains an estimated 55,100 yd® of waste. The waste contained in Waste Pit 4 is classified
as "mixed waste,” containing both RCRA hazardous waste and radioactive waste. Waste Pit 4 has
undergone an interim RCRA closure, certified by the OEPA. The final closure of Waste Pit 4 is
deferred to the CERCLA program. Interim closure activities included covering the waste pit with fill
material (soil and rocks), installing a 6-foot compacted clay cap and covering the waste pit with a
polyethylene liner.

Waste Pit 5
Waste Pit 5 operated from 1968 to 1983, and is considered as a Hazardous Waste Management Unit
(HWMU) under RCRA. The total waste volume of Waste Pit 5 is approximately 97,900 yd® and is
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approximately 29 feet deep. Until 1983, liquid waste slurries, including neutralized raffinate,
neutralized slag leach residue, lime sludge, and sump sludge were pumped to Waste Pit 5 for solids to
settle. Between 1983 and February 1987, Waste Pit 5 received only clear decant from the general
sump, filtrate from Plant 8, or nonradioactive slurries that flowed across Waste Pit 5 to the Clearwell.
Waste Pit 5 is water covered.

Waste Pit 6

Waste Pit 6 was constructed in 1979 and operated until 1985. The unit covers approximately 0.3
hectare (0.75 acre), with a maximum depth of 24 feet. The estimated total volume of waste in Waste
Pit 6 is 9,600 yd®. The surface of Waste Pit 6 is presently covered with up to two feet of water to
reduce the release of fugitive emissions. Fine-grained solid waste — including green salt, filter cakes,
and process residues containing elevated levels of uranium — have been placed in Waste Pit 6.

Clearwell

The Clearwell, which was opened in 1959, was originally used as the final settling basin for the wet
chemical waste pits (Waste Pits 3 and 5). The Clearwell now receives only storm water runoff from
most of the surfaces of Waste Pit 1, 2, and 3 and from the entire surface of Waste Pit 5. The
Clearwell is lined with clay and has a surface area of approximately 2737 square meters (29,461
square feet) and contains approximately 3700 yd® of waste. Storm water from the waste pit area is
now collected and pumped to the BSL as discussed in Section 1.5.4.2 of the RI Report.

Bumn Pit

This is another SWMU that was used to dispose of combustible items. The Bumn Pit was constructed
when clay was excavated from it to line Waste Pits 1 and 2. Beginning in 1957, the Bum Pit was
used to dispose of laboratory chemicals and to bum materials, such as uranium metal scraps,
pyrophoric and reactive chemicals, oils, and other low-level contaminated materials. Other wastes
bumed in the waste pit include boxes and wooden pallets, noncombustible items such as laboratory
glassware, miscellaneous metal containers (other than drums), and graphite crucibles. The Bum Pit
was taken out of service in 1969 and covered with clay. The Bumn Pit had an approximate surface
area of 2,019 square meters (21,732 square feet) and contains approximately 30,300 yd® of waste.
Although the Bum Pit is located between Waste Pits 3 and 4, the boundaries are no longer discemible.

E.1.2.2 Operable Unit 1 Response Actions

A Baseline Risk Assessment is prepared to address a contaminated site as it exists and should reflect
conditions resulting from completed interim actions. The Baseline Risk Assessment does not,
however, reflect conditions expected to result from planned actions or actions that have not been fully
implemented. Potential health risks associated with future remedial actions at the FEMP will be
addressed as part of the remedial alternatives evaluation in the FS of each operable unit. Therefore,
the Baseline Risk Assessment for Operable Unit 1 reflects conditions resulting from interim actions
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that have been completed as of April 1993, but not conditions that will result from planned or ongoing
removal or interim actions.

Removal actions are intended to control or eliminate a release or threat of release of hazardous
constituents before a final remedial action if there is a threat to public health and welfare or the
environment. At the time this risk assessment was conducted, five removal actions had been
completed within Operable Unit 1:

Removal Action No. 2, Operable Unit 1 Study Area Runoff Control

This removal action, completed in July 1992, involved control of radioactively contaminated storm
water runoff from Operable Unit 1 as discussed in Section 1.5.4.2 of the RI. Waste storage units
within Operable Unit 1 that were included in this removal action were Waste Pits 1 through 6, the
Bum Pit, and the Clearwell.

Removal Action No. 6, Control of Exposed Material in Waste Pit 6
This removal action, completed in December 1990, involved redistributing the exposed material so all

solids were below the water cover level in Waste Pit 6. This removal action reduced particulate
emissions to the environment.

Removal Action No. 11, Waste Pit 5 Experimental Treatment Facility

This removal action involved the dismantling of the Experimental Treatment Facility, removing
surrounding soils to prevent any potential spread of contamination beyond the immediate area, and
packaging the waste materials generated during this removal action for storage pending final
disposition. This action was completed in March 1992.

Removal Action No. 18, Control of Exposed Material in Waste Pit S -
This removal action, completed in December 1992, involved dredging the exposed material below the

waterline. The completion of this removal action reduces the threat of airbome particulate radioactive
emissions from the exposed material in Waste Pit 5.

Removal Action No. 22, Study Area Contaminant Improvement
This removal action was performed to minimize the potential for wind and water erosion of

contaminated materials from access roads and exposed surfaces in OU1. This removal action was
completed June 30, 1993.

In addition to these removal actions, Waste Pit 4 has undergone interim RCRA closure, certified by

the OEPA. Final closure has been deferred to the CERCLA program. Closure conditions are reflected
in the Baseline Risk Assessment for Operable Unit 1.
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E.1.2.3 Data Sets used in the Operable Unit 1 Baseline Risk Assessment
Contamination within Operable Unit 1 was evaluated using the results from three sampling and

analytical efforts. Each effort was conducted by a different sampling group, but many of the sampling
and analysis techniques employed were similar. A detailed discussion of sampling events is provided
in Section 2.0 of the RIL.

E.1.2.3.1 Weston (CIS)
Roy F. Weston performed a CIS of the FEMP waste storage areas in 1986 and 1987. The waste

storage areas include what is now identified as the Operable Unit 1 Study Area. The findings of the
CIS were published in three volumes. A geophysical survey, as documented in "Volume 1:
Geophysical Survey”, was conducted to provide information on waste concentrations and shallow
stratigraphy as well as to locate buried steel drums and tanks. Magnetic and electromagnetic terrain
conductivity and ground penetrating radar surveys were performed in the waste storage areas including
Waste Pits 1, 2, 3, and 4, and the Bum Pit. "Volume 2: Chemical and Radiological Analyses of the
Waste Storage Pits” reports the findings of analyses performed on waste pit media, as well as liquid
and sediment from those waste pits with standing liquid caps. Chemical analyses performed included
RCRA characteristics, EPA HSL inorganics, HSL organics with a library search for non-HSL
constituents, indicators, and ions. The scope of radiological testing provided for on-site gamma
spectroscopy analysis. Selected samples were then sent off site for radiochemical analysis for
uranium, thorium, and several other radionuclides. "Volume 3: Radiological Survey of Surface Soils"
describes the radiological characterization of the surface soils throughout the waste storage area and
associated drainage routes. Initially, a grid based on 50-foot spacing was set up throughout the study
area. Surface soils were systematically surveyed with a Field Instrument for Detecting LoW-Energy
Radiation (FIDLER) and verified with a Geiger Mueller (GM) detector. A finer grid based on 6.5-foot
spacing was used over areas with elevated readings. Soil samples collected down to 18 inches below
ground, detected with U-238 activity concentrations greater than 35 pCi/g, were analyzed on site by
gamma spectroscopy for various radionuclides. Of the samples analyzed on site, those with the
highest activity concentrations were then analyzed off site for uranium, thorium, and other
radionuclides.

E.123.2 RIFS
Extensive sampling was performed in support of Operable Unit 1 RI/FS efforts. The objectives of the

sampling program included: (1) characterize the nature and extent of contamination; (2) determine the
associated risk to human health and the environment; and (3) evaluate potential remedial options.
During sampling activities from 1987 to 1993, the following media were sampled: waste pit materials
and associated leachates from the clay capped waste pits — Waste Pits 1, 2, 3, and 4, and the Bum
Pit; surface soils; subsurface soils; surface water and sediment; perched groundwater; and groundwater
from the upper, middle, and lower Great Miami Aquifer. All media except the ecological media
samples had at least three samples analyzed for full HSL parameters and various radiological
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parameters. Testing of ecological samples of benthic microinvertibrates, vegetation, and fauna
included HSL inorganics and organics but not pesticides and PCBs. Waste pit media and leachate
were also tested for dioxins and furans, 40 CFR 264 Appendix IX parameters, and general chemistry
parameters. Additionally, water quality parameter analyses were applied to liquid samples from waste
pit media leachate, surface water, and groundwater. Geotechnical testing was performed on waste pit
media and sediment.

E.1.2.3.3 RI/FS 1992 Sampling Investigation of Waste Pits S and 6, and the Clearwell
In a separate sampling event under the RI/FS program, leachate and sediment from the three

water-covered pits — Waste Pits 5 and 6, and the Clearwell — were sampled. These data were
originally intended for use for treatability purposes but were also needed to supplement CIS
characterization data to establish the source term for each of the waste pits for fate and transport
modeling. Samples were obtained with a crane equipped with a clamshell bucket. After excess liquid
was decanted from the sediment, the leachate and sediment samples were shipped for analytical testing
for those parameters listed in 40 CFR 261 Appendix VIII and 40 CFR 264 Appendix IX.

E.1.2.4 Nature and Extent of Operable Unit 1 Contamination

Environmental media — including waste material, leachate, waste pit water, surface soil, surface water
and sediment, subsurface soil, perched groundwater, and biological resources — at the FEMP have
been sampled to determine the nature and extent of contamination at Operable Unit 1. This section is
a summary of the results of these analyses. A more detailed summary can be found in Section 4.0 of
the RI.

E.1.24.1 Waste Pits

Both radiological and chemical testing were performed on material taken from the Operable Unit 1
waste pits. The principle radiological contaminants in waste pit materials were determined to be-
uranium, thorium, and radium. isotopes. Other radionuclides such as Tc-99, Sr-90, plutonium isotopes,
and neptunium (Np-237), were found in trace amounts. Waste pit materials consistently exceeded
background levels by one to six orders of magnitude although the variations do not follow any
discernable patterns. Results were not only heterogenous from waste pit to waste pit and from boring
to boring within each waste pit, but also between samples taken from different depths of the same
boring. In general, Waste Pits 2 and 4 had noticeably higher levels of radiological contamination than
the other waste pits, while the Burn Pit contained the least amount of radiological contaminants.

With respect to chemical constituents within waste pit materials, all borehole samples fell within
established limits for RCRA characteristics of corrosivity, reactivity, ignitability, and EP Toxicity.
Several Hazardous Substances List (HSL) inorganic analytes existing in the waste materials exceeded
background levels by more than one order of magnitude. The principal constituents include arsenic,
barium, beryllium, boron, cadmium, chromium, copper, cyanide, lead, manganese, mercury,
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molybdenum, nickel, selenium, sodium, and vanadium. Again, distribution trends of these constituents
are not discemnible.

Leachate samples collected from Waste Pits 4, 5, and 6 and the Clearwell contained uranium and
technetium as the principal radionuclides. HSL inorganic results generally reported the presence of the
same constituents as reported in the surrounding waste material in each waste pit.

Surface liquids from Waste Pits 4, 5, and 6 and the Clearwell, with standing liquid covers, were also
analyzed. Note that Waste Pit 4 was capped after the Characterization Investigation Study (CIS)
sampling, but prior to RI/FS sampling efforts. As with the leachates, the principal radionuclides in
surface liquids were found to be uranium and technetium. Cyanide, vanadium, and zinc were principle
inorganics detected in surface liquids. A few organic compounds were detected in minor
concentrations.

E.1.24.2 Surface Soils

The results of surface soil radiological analyses indicate that uranium was the predominant
radionuclide contaminant in the surface soils of Operable Unit 1. Although U-238 occurred above
background concentrations at all sampled locations, no discernable trend was present. Radium-226 and
Thorium-232 were also detected above background concentrations in a comparatively limited number
of samples, principally in samples taken east of Waste Pits 1, 2, 4, and S.

Predominant inorganic compounds detected in surface soil chemical analyses were analytes antimony,
barium, chromium, lead, manganese, nickel, silver, vanadium, and zinc. Although volatile and
semivolatile organic analyses were not performed on surface soils, analyses for pesticides and PCBs
did occur. While no pesticides were detected, a limited number of samples contained Aroclor-1254
and Aroclor-1260.

E.1.24.3 Subsurface Soils

The subsurface soils surrounding each waste pit were assessed for radiological constituents.
Subsurface soils were collected from the glacial overburden, the upper saturated sand and gravel, the
lower saturated sand and gravel, and the deep sand and gravel aquifers. The principal radiological
constituents in the subsurface soils were identified as isotopic radium, thorium, and uranium. Peak
isotopic levels ranged from one to three orders of magnitude greater than background levels with the
highest concentrations found in the shallow glacial overburden from zero to three feet in depth. The
highest shallow soil concentrations of U-238 were detected in the following areas: between the
southemn portions of the Bum Pit and Waste Pit 4; north of the Bum Pit, south of Waste Pit 5; east of
Waste Pit 4, south of Waste Pit 6, and in the western portions of Waste Pit 5. Two areas with notable
concentrations greater than three feet in depth are the area between the Burn Pit and Waste Pit 5 at
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approximately 35 feet below grade and between the southem portions of the Clearwell and Waste Pit 1 1

at a depth of 15 fect : 2
E.1.2.4.4 Groundwater 3
All of the 1000-series wells, which are relatively shallow and monitor perched groundwater in the 4
glacial overburden, had detectable levels of uranium isotopes exceeding background activity levels. s
Notable observations occurred in Well 1021 on the south margin of Waste Pit 4 and in those wells on 6
the northem margin of Waste Pit 4 and northwestern margin of Waste Pit 6. A pattern of elevated 7
detections of U-238 in Operable Unit 1 perched groundwater appears to be centered in the vicinity of 8
the Burn Pit and surrounding most of Waste Pit 4. Thorium and radium isotope activity levels 9
displayed a similar distribution to that of uranium, but were found in lower concentrations. Organic 10
contamination in the 1000-series wells was limited. Well 1031, located east of the Clearwell, had ‘ 1
significant contamination. 12
The 2000-series wells monitor the upper portion of the Great Greater Miami Aquifer. The majority of 13
the radiological contamination, primarily uranium isotopes, present in the 2000-series wells appears to 14
be localized in the east and northeast portion of Operable Unit 1 in the vicinity of Waste Pits 4, 5, and 15
6, and the Bumn Pit. Groundwater at this depth flows west to east, and the wells located west of the 16
four source areas previously mentioned contained significantly lower levels of radionuclides. 17
Thirteen inorganic constituents were detected in 2000-series well samples. These analytes include 18 ‘
aluminum, arsenic, cadmium, chromium, copper, magnesium, manganese, molybdenum, nickel, silver, 19
vanadium, and zinc. Wells 2019, 2027 and 2084, located in the northeast section of Operable Unit 1, 20
consistently showed elevated levels of these constituents. A limited number of organic constituents 21
was detected in the 2000-series wells.. 2
The 3000-series wells monitor a deeper region of the Great Miami Aquifer. Elevated uranium 23
concentrations were detected in every 3000-series well except one, which is located up-gradient to the 24
waste pits. These wells also had 11 inorganic constituents detected above background concentrations 25
and limited detection of organic compounds. 26
E.1.24.5 Surface Water and Sediment n
Surface water sampling at 12 locations along drainage pathways indicates that radionuclides are 28
present in the storm water runoff from the Operable Unit 1 Study Area. Likewise, sediment samples 2
revealed widespread uranium contamination in most of the drainage pathways within Operable Unit 1. 30
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E.1.2.4.6 Biological Data

Radiological constituents were detected at low levels in soil, agricultural crops, and garden produce
sampled from the off-site control area and other areas in the vicinity of the FEMP. In addition,
clevated levels of arsenic, barium, mercury, and zinc were noted.

Mammals caught in the vicinity of Operable Unit 1 were free of detectable concentrations of organics.
However, elevated levels of arsenic, fluoride, sulfate, and zinc were recorded. Fish collected in
Paddy’s Run to the west of Operable Unit 1 yielded no detections of organics or pesticides, although
elevated concentrations of aluminum, arsenic, barium, cadmium, fluoride, mercury, sulfide, and zinc
were found. A more comprehensive presentation of biological data is presented in the Site Wide
Characterization Report (DOE 1993c¢).

E.1.3 RISK ASSESSMENT GUIDANCE

E.1.3.1 Applicable Guidance
To the extent possible, this assessment follows guidance available from EPA as of July 1993. In

accordance with the Amended Consent Agreement between EPA and DOE (1991), a methodology was
prepared for performing risk assessments at Fernald. This methodology, presented in the Risk
Assessment Work Plan Addendum (DOE 1992a), was prepared to establish specific risk assessment
methodology to be followed in all RI/FS risk assessments for the FEMP. The Risk Assessment Work
Plan Addendum is based primarily on the following EPA guidance and databases:

o Risk Assessment Guidance for Superfund: Human Health Evaluation Manual, Volume
I, Part A, Interim Final (EPA 1989a)

o Exposure Factors Handbook (EPA 1990b)

s Risk Assessment Guidance for Superfund: Human Health Evaluation Manual, Volume
I, Supplemental Guidance, Standard Default Exposure Factors, Interim Final (EPA
1991a)

o Integrated Risk Information System (IRIS) (EPA 1993a), an on-line database of
toxicological information '

s Health Effects Assessment Summary Tables (HEAST) (EPA 1992b)

Additional EPA guidance, including supplements to the previously mentioned documents, was used
and cited where appropriate.

E.1.3.2 Modifications and éﬁﬁance;nents To Risk Assessment Work Plan

The Baseline Risk Assessment is performed in accordance with the Risk Assessment Work Plan
Addendum (DOE 1992a) with the following exceptions: n3 ] 9
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» Constituent concentrations based on measurement data from small sample populations (less
than seven samples) are calculated from the arithmetic mean for the log transformed data.

Justification: The type of distribution cannot be confidently determined for data sets with
small sample sizes. Normality is assumed for small sample sizes as default
because EPA Region V has specifically requested this treatment (EPA
1992c).

» Target organ effects were not determined when evaluating exposure to systemic toxicants.

Justification: Target organ effects and mode of action were not considered separately for
systemic toxicants because in the current source term, hazard indices (HI)
were low (typically less than 1) with the exception of the off-property user
of meat and milk (HI=11). However, for this receptor, the hazard index was
composed of 3 toxicants (silver, zinc, and antimony) all of which had a
hazard quotient exceeding 1. For the future source term, all receptor had a
hazard index exceeding 1 with the exception of the Great Miami River user.
The hazard indices for these receptors were also primarily the result of a few
toxicants all with individual hazard quotients exceeding 1. Therefore, the
concern for consideration of target organ effects and mode of action are not
of concern for evaluation of potential systemic toxicity.

* Risks from ingestion of perched groundwater were calculated; however, they were not
summed in the totals for the on-property RME resident adult farmer and child.

Justification: Cancer risks and hazard indices were calculated for ingestion of perched
groundwater for consideration even though this aquifer would not provide
sufficient yield for a potable water source. Therefore, totals for cancer risks
and hazard indices for these receptors were based on the Great Miami
Agquifer as the probable potable water source.

* Slope factors for radionuclides are taken from HEAST, Annual Fiscal Year 1992 (EPA
1992b).

Justification: Radionuclides are not included in the IRIS database, so the Operable Unit 1
Baseline Risk Assessment uses the most up-to-date HEAST that were
available (EPA 1993) at the time that the quantitative assessment was

performed.
« Risks to off-property receptors for future exposure scenarios also are presented.

Justification: Off-property residents may be exposed to the site-related contaminants via
air and water transport from the site. The Baseline Risk Assessment for this
exposure scenario was specifically requested by EPA in the comment
resolution for the Site-Wide Characterization Report.

* In response to EPA guidance on Baseline Risk Assessments issued in February 1992 by
Deputy Administrator F. H. Habicht (EPA 1992d), an attempt was made to calculate
descriptions of individual risk to include the "central tendency” of the risk distribution for a
future resident. This average exposure scenario is known as the central tendency (CT)
scenario throughout this report.

glowmisipt . n3an
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Justification: Specific guidance on the implementation and use of the CT 'scenario is not
yet available from EPA’s Office of Emergency and Remedial Response, so
interim guidance from EPA Region V has been used in constructing this
scenario and in presenting the risks to a hypothetical receptor resulting from
the calculated average exposures.

« The methods used to calculate exposures from direct exposures to radiation, dermal contact,
and inhalation while showering have been changed to reflect EPA guidance that became
available after the Risk Assessment Work Plan Addendum was published. These are
presented in more detail in the section on the exposure assessment (Section E.3.0).

Justification: DOE and EPA have agreed that the Baseline Risk Assessment will use the
most recently recommended and approved methods, models, and parameters.

« The removal processes considered to predict concentrations in food include the effects of
leaching in addition to the radioactive and chemical decay presented in the Risk Assessment
Work Plan Addendum. This is presented in more detail in the section on the exposure
assessment (Section E.3.0 of this appendix).

Justification: During irrigation and aerial deposition, contaminants are added to the soil.
Simultaneously, radioactive decay, chemical degradation, and soil leaching
deplete these contaminants. The methodology set forth in the Risk
Assessment Work Plan Addendum effectively calculates radioactive decay
and chemical degradation, but approximates the effect of leaching by
calculating plant concentrations after 70 years of deposition/firrigation. This
approach is appropriate for most chemical and radionuclides at the site. -
However, this approach overestimates the concentrations of very mobile
contaminants such as Tc-99. An updated methodology, based on work
published in National Council on Radiation Protection (NCRP) Report No.
76 (NCRP 1984) and Commentary No. 3 (NCRP 1989) has been adopted to
more accurately represent the physical processes at the site.

* Risks and hazard quotients (HQs) are not quantified for chemicals for which toxicity data are
not available.

Justification: It is not possible to perform a quantitative risk assessment for chemicals for
which toxicity data are not available. The large number of chemicals that
are quantitatively assessed is adequate to provide estimates of risk for this
operable unit.

Since publication of the Risk Assessment Work Plan Addendum, EPA has provided additional
technical guidance concerning methods, models, and parameters that has been incorporated into this
Baseline Risk Assessment to the fullest extent possible. Additional guidance documents are referenced
where applicable.

E.14 OVERVIEW OF OPERABLE UNIT 1 CONCEPTUAL MODEL
Conceptual site models facilitate consistent and comprehensive evaluation of the risks to human health
by creating a framework for identifying the paths by which human health may be impacted by

G 0391
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con@nm%&%pemble Unit 1. The conceptual models depict the relationships between five

elements necessary to construct a complete exposure pathway:
» Sources of potential constituents of concern
» Release mechanisms
» Transport pathways
» Exposure mechanisms and exposure routes

e Receptors

Two conceptual site models were developed for Operable Unit 1 to provide the basis for identifying
the potential risks to human health. One conceptual site model considers the potential risks to human
health from the current configuration of Operable Unit 1 source terms and receptors (current
conditions) and the second model considers potential risks from a hypothetical future configuration of
Operable Unit 1 source terms and receptors (future conditions). Three land use configurations are also
considered: (1) current land use with access controls; (2) current land use without access controls, and
(3) future land use without access controls. The conceptual site models do not consider existing
contamination in groundwater or any off-site media, which will be addressed in the Operable Unit 5
risk assessment. Only soil, surface water, and waste pit material from within the boundaries of
Operable Unit 1 are considered, as are future groundwater, surface water, and sediment contamination
that has as its source the media within the Operable Unit 1 boundaries.

The current source term configuration used in this assessment reflects the physical state of the operable
unit as it exists today. The current conceptual site model is based on the following assumptions:

s Waste Pits 1, 2, and 3 and the Burn Pit are covered with soil

* Waste Pit 4 is covered with a RCRA cap (polyethylene over 4 feet of compacted clay)
e Waste Pits 5 and 6 and the Clearwell are completely covered with water

» Infiltration through the site is unaltered

« Surface water runoff is collected by ihe existing drainage system, so neither contaminated
water nor sediment leaves the Operable Unit 1 boundaries

* Vegetative covers remains unchanged

« The effects of radiological and chemical decay of the source are assumed to be minimal

The future source term configuration is hypothetical. It is developed from the assumption that the
operable unit may be used for residential and agricultural purposes. This land use development
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considers both the site’s current configuration and the p;ogessg_s,thatx'would act on it if all' maintenance
activities were discontinued. The future conceptual site model is based on the following assumptions:

» Waste Pits 1 and 2 and the Burn Pit are covered with soil (existing caps)
* The polyethylene cap on Waste Pit 4 breaks down and the clay cap is exposed

e Waste Pits 5 and 6 are half covered with water after infiltration or evaporation and pit
material is exposed

« The sediment in the Clearwell remains covered with water because of its depth and steep side

» The cover material over Waste Pit 3 settles into the underlying raffinate and the buried wastes
in the pit are exposed

e Waste Pits 1 and 2 are irrigated and used to grow crops and animal feed

« Infiltration through the site is altered by changes in the water levels of the waste pits, the
degraded cover of Waste Pit 3, and the use of irrigation on Waste Pits 1 and 2

» Excess surface water runoff flows to Paddy’s Run
» Vegetative cover is consistent with local agricultural practices and ecological succession

* A house is placed on the most stable pit (Waste Pit 4) and a well is drilled at the location
producing the maximum risk

The future conceptual site model is discussed in greater detail in Section E.3.0.

E.1.4.1 Temporal Considerations/Source Term Scenarios
The Operable Unit 1 Baseline Risk Assessment addresses the effects of time when determining the

nature and magnitude of potential human exposures to site contaminants. Over time, dynamic
processes in the environment affect chemical mobility and behavior, as well as the bioavailability of
contaminants to human receptors. To account for potential changes in exposure concentrations with
time, the Operable Unit 1 Baseline Risk Assessment estimates exposure concentrations under both
current and future source-term configurations. Over time, contaminant levels in environmental media
on- and off-property will change as a result of chemical transport within and between various
environmental media, and processes such as chemical partitioning, dilution, attenuation, and
degradation. Physical conditions of the property are also assumed to degrade, leaving exposed waste.
This hypothetical future source term configuration provides the basis for the analysis of future
conditions. The assessment of current conditions addresses only existing levels of constituents of
concern in the environmental media of Operable Unit 1, considering the current configuration of the
source term. Current concentrations of contaminants are assumed to result from environmental
processes operating on the pr